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CLAIMS 



[Claim(s)] 

[Claim 1] It is arranged on the transmission line between the 1st terminal unit which performs 
the communication link which needs the confirmation-of-receipt response to the transmitted 
data, and the 2nd terminal unit which is the communications-partner point of this 1st terminal 
unit. The transit delay between said 1st terminal unit is small as compared with the transit delay 
between said 2nd terminal unit. In the data distribution management equipment which can 
perform return processing which creates and returns the confirmation-of-receipt response to 
the transfer processing which transmits the data from said 1st terminal unit to said 2nd terminal 
unit at least, and the this transmitted data A maintenance means to hold the information on the 
window size of said 1 st terminal unit, A decision means to determine whether perform return 
processing of said confirmation-of-receipt response based on the information on the window 
size which said maintenance means holds, Data distribution management equipment 
characterized by having the control means which performs return processing of said 
confirmation-of-receipt response when it is determined that said decision means will perform 
return processing of said confirmation-of-receipt response. 

[Claim 2] It is arranged on the transmission line between the 1st terminal unit which performs 
the communication link which needs the confirmation-of-receipt response to the transmitted 
data, and the 2nd terminal unit which is the communications-partner point of this 1st terminal 
unit. The transit delay between said 1st terminal unit is small as compared with the transit delay 
between said 2nd terminal unit. In the data distribution management equipment which can 
perform return processing which creates and returns the confirmation-of-receipt response to 
the transfer processing which transmits the data from said 1st terminal unit to said 2nd terminal 
unit at least, and the this transmitted data A maintenance means to hold the information on the 
window size of said 1st terminal unit, Data distribution management equipment characterized by 
having the control means which performs control to which it carries out adjustable [ of the 
return timing of said confirmation-of-receipt response to the data which said 1st terminal unit 
transmitted according to the window size which the information on the window size which said 
maintenance means holds shows ]. 

[Claim 3] From the current time delay made into initial value, the predetermined lower limit which 
carried out abbreviation correspondence to the time delay of the return time which returns a 
confirmation-of-receipt response to said 1st terminal unit from the reception time of the 
confirmation-of-receipt response received from said 2nd terminal unit The 2nd subtraction value 
which subtracted the 2nd value which carried out the multiplication of the predetermined value 
to the 1st subtraction value which subtracted the last window size from the current window size 
in said 1st terminal unit, Compute maximum with said predetermined lower limit, and the 
minimum value of this maximum and a predetermined upper limit is computed. It has further a 
calculation means to compute the newest current time delay by repeating the processing which 
resets this minimum value as said current time delay. Said control means Data distribution 
management equipment according to claim 2 characterized by performing control to which it 
carries out adjustable [ of the return timing of said confirmation-of-receipt response to the data 
which said 1st terminal unit transmitted according to the newest current time delay computed by 
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said calculation means ]. 

[Claim 4] It is arranged on the transmission line between the 1st terminal unit which performs 
the communication link which needs the confirmation-of-receipt response to the transmitted 
data, and the 2nd terminal unit which is the communications-partner point of this 1st terminal 
unit. The transit delay between said 1st terminal unit is small as compared with the transit delay 
between said 2nd terminal unit. In the data distribution management equipment which can 
perform return processing which creates and returns the confirmation-of-receipt response to 
the transfer processing which transmits the data from said 1st terminal unit to said 2nd terminal 
unit at least, and the this transmitted data A maintenance means to hold at least said window 
size of the 1st terminal unit, the number of segments of the data received from said 1st terminal 
unit, and the existence of the confirmation-of-receipt response from said 2nd terminal unit, A 
decision means to determine whether return said confirmation-of-receipt response to the data 
which said 1st terminal unit transmitted with the combination of said window size which said 
maintenance means holds, said number of segments, and the existence of said confirmation-of- 
receipt response, Data distribution management equipment characterized by having the control 
means which returns this confirmation-ol^receipt response when it is determined that said 
decision means will return said confirmation-of-receipt response. 

[Claim 5] It is arranged on the transmission line between the 1st terminal unit which performs 
the communication link which needs the confirmation-of-receipt response to the transmitted 
data, and the 2nd terminal unit which is the communications-partner point of this 1st terminal 
unit The transit delay between said 1st terminal unit is small as compared with the transit delay 
between said 2nd terminal unit. In the data distribution management equipment which can 
perform return processing which creates and returns the confirmation-of-receipt response to 
the transfer processing which transmits the data from said 1st terminal unit to said 2nd terminal 
unit at least, and the this transmitted data A maintenance means to hold the information on the 
window size of said 1st terminal unit, Data distribution management equipment characterized by 
having the control means which performs control to which it carries out adjustable [ of the 
creation consistency of said confirmation-ol^receipt response to the data which said 1st 
terminal unit transmitted according to the window size which the information on the window size 
which said maintenance means holds shows ]. 

[Claim 6] The data buffer holding the data which said 1st terminal unit transmitted at least, The 
management tool which manages the registration information on the data which said 1 st terminal 
unit transmitted at least, When the confirmation-of-receipt response to these data is received 
from said 2nd terminal unit which transmitted the data which said 1st terminal unit transmitted, 
Data distribution management equipment of any one publication of claim 1-5 characterized by 
having further the deletion control means which performs control which deletes the registration 
information on these data that these data currently held at said data buffer and said 
management tool manage. 

[Claim 7] It has a means further, counting which carries out counting of the number [ finishing / 
the confirmation of receipt ] of segments which is data for [ of the data held in said data buffer ] 
deletion — said deletion control means Each time of the reception of a confirmation-of-receipt 
response to these data from said 2nd terminal unit which transmitted the data which said 1st 
terminal unit transmitted, Registration information is set as these data that said management 
tool manages confirmation-of-receipt ending, said counting — this confirmation of receipt in 
which a means carries out counting — finishing, when the set-up number of segments exceeds a 
predetermined number Data distribution management equipment according to claim 6 
characterized by deleting the registration information on data [ finishing / this confirmation of 
receipt currently held at said data buffer ], and the data [ finishing / this confirmation of 
receipt ] which said management tool manages. 

[Claim 8] the 1st counting which carries out counting of the number [ finishing / the 
confirmation of receipt ] of segments which is data for [ of the data held in said data buffer ] 
deletion — with a means It has a means further, the 2nd counting which carries out counting of 
the registration information on the data for [ of the data which said management tool manages ] 
deletion — said deletion control means Each time of the reception of a confirmation-of-receipt 
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response to these data from said 2nd terminal unit which transmitted the data which said 1st 
terminal unit transmitted, The information about these data that said management tool manages 
is set as confirmation-of-receipt ending, said 1st counting — the confirmation of receipt in 
which a means carries out counting — finishing, when the set-up number of segments exceeds 
the 1st predetermined number The data [ finishing / this confirmation of receipt ] currently held 
at said data buffer are deleted, said 2nd counting — the data distribution management 
equipment according to claim 6 characterized by deleting the registration information on data 
[ finishing / this confirmation of receipt ] when the registration information on the data 
[ finishing / the confirmation of receipt ] in which a means carries out counting exceeds the 2nd 
predetermined number. 

[Claim 9] It has a means further, the time check which clocks predetermined time — said 
deletion control means Each time of the reception of a confirmation-of-receipt response to 
these data from said 2nd terminal unit which transmitted the data which said 1st terminal unit 
transmitted, Registration information is set as these data that said management tool manages 
confirmation-of-receipt ending, said time check — the data distribution management equipment 
according to claim 6 characterized by deleting the registration information on data [ finishing / 
this confirmation of receipt currently held at said data buffer 1 and the data [ finishing / this 
confirmation of receipt ] which said management tool manages when a means clocks said 
predetermined time. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is arranged on the transmission line between the 1st 
terminal unit which performs the communication link which needs the confirmation-of-receipt 
response to the transmitted data, and the 2nd terminal unit which is the communications-partner 
point of this 1st terminal unit. The transit delay between said 1st terminal unit is small as 
compared with the transit delay between said 2nd terminal unit. It is related with the data 
distribution management equipment which can perform return processing which creates and 
returns the confirmation-of-receipt response to the transfer processing which transmits the 
data from said 1st terminal unit to said 2nd terminal unit at least, and the this transmitted data. 
It is related with the data distribution management equipment which can improve the rate 
performance degradation depending on the receiving timing of the confirmation-of-receipt 
response especially at the time of data distribution. 
[0002] 

[Description of the Prior Art] From the former, TCP of a transmitting side performs data 
transmission one after another by the communication link using TCP by having a window size 
corresponding to a transmission buffer, restricting in this window size, and making a transmit 
window slide. When it becomes the situation of having not accepted the confirmation-of-receipt 
response for a certain reason, temporarily, TCP judges that it is in a congestion condition, makes 
a window size small, by this, tends to lower a throughput and tends to cancel congestion. 
[0003] However, while being large capacity like a satellite circuit, when TCP is physically used in 
the big circuit of a transit delay, 0.5 seconds or more may be taken for the confirmation-of- 
receipt response to this data to come on the contrary from data transmission with a physical 
distance. It is time amount until it judges the resending time-out time amount in general TCP, 
i.e., data transmission, to be failure for these 0.5 seconds and starts data resending, and TCP is 
the time amount judged that the congestion condition has arisen. Consequently, the trouble that 
the rate engine performance which balanced the mass magnitude of circuit original like a satellite 
circuit, i.e., a throughput, cannot be demonstrated arises. 

[0004] Drawing 1 1 is the block diagram showing the configuration of the data distribution 
managerial system which used conventional data distribution management equipment 
(Information Processing Society of Japan research report 98-DPS-89 -12 reference). This data 
distribution managerial system is a system which can solve the trouble mentioned above and can 
raise a throughput. In drawin g 1 1 , this data distribution managerial system has the transmitting 
gateway 100 connected to a sending set C1 1, a receiving set C12, and this sending set C1 1 and 
receiving set C1 2 through the circuits L1 1 and L12 which perform the communication link by 
TCP, respectively. A circuit L12 is a circuit with a large transit delay as compared with a circuit 
L1 1, for example, is a satellite circuit. 

[0005] In drawing 1 1 , a sending set C1 1 has the data packet output section 1 1 1 which outputs a 
data packet, and the temporary confirmation-of-receipt response receive section 112 which 
receives the temporary attainment Acknowledgement which the transmitting gateway 100 
created. While the transmitting gateway 100 has a buffer 101 and the distribution managed table 
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102 The are recording section 103 which the data packet transmitted from the sending set C1 1 
is received [ section 3, and stores up this data packet in a buffer 101, The output section 104 
which outputs the data data packet accumulated in the buffer 101 through the circuit L12 to a 
receiving set C12, The temporary confirmation-of-receipt response creation section 105 which 
creates the temporary confirmatibn-ol^receipt response to the data packet which transmitted to 
the receiving set C12, The temporary confirmation-of-receipt response transmitting section 106 
which transmits this created temporary confirmation-of-receipt response to a sending set C11. 
With the temporary confirmation-of-receipt response receive section 107 which receives the 
confirmation-of-receipt response sent from the receiving set C12 Communication link 
information is acquired from the SYN (connection request) packet which received, and it has the 
delivery information storage control section 108 recorded on the distribution managed table 102 
--as-delivery information, -and the resending-processing-section 109 which performs resending 
processing of a data packet. Moreover, a receiving set C12 has the data packet receive section 
121 which receives the data packet sent from the transmitting gateway 100, and the 
confirmation-of-receipt responded-output section 122 which outputs a confirmation-of-receipt 
response to the transmitting gateway 100. 

[0006] If a data packet is sent out from a sending set C1 1, the transmitting gateway 100 will add 
the entry of this data packet to the distribution managed table 102 while accumulating the data 
packet which received in a buffer 101 temporarily. The transmitting gateway 100 creates the 
data packet of a temporary attainment Acknowledgement to this data packet, and transmits this 
temporary attainment Acknowledgement to a sending set C1 1 while it transmits the data packet 
which received from the sending set C1 1 to a receiving set C12 through a circuit L12. 
[0007] If a data packet is received from the transmitting gateway 100, a receiving set C12 will 
create the confirmation-of-receipt response to this receiving data packet, and will transmit this 
confirmation-of-receipt response to the transmitting gateway 100. The data about a 
corresponding data packet and the data about the attainment check situation of this data packet 
are contained in this confirmation-of-receipt response. The transmitting gateway 100 which 
received the confirmation-of-receipt response from the receiving set C12 is a data packet 
currently held in the transmitting gateway 100, and clears the data packet corresponding to this 
confirmation-of-receipt response. 

[0008] Here, in the process in which a data packet is transmitted to a receiving set C12 from the 
transmitting gateway 100, when a transfer of this data packet goes wrong and a receiving set 
C12 is not able to receive this data packet, from a receiving set C12 side, three same 
confirmation-of-receipt responses are continued, it receives, and the transmitting gateway 100 
performs resending processing of this data packet. 

[0009] Thus, in the conventional data distribution managerial system, by returning a temporary 
confirmation-of-receipt response (tmpACK) to the transmission and coincidence of a data 
packet to a receiving set C12 from the transmitting gateway 100 to a sending set C11, the 
transmitting gateway 100 prevented reduction of the window size of TCP by ****** of a circuit 
L12, lost the fall of a throughput, and has improved degradation of the rate engine performance. 
[0010] Moreover, when the transmitting gateway 100 will hold this data packet and will receive 
three same confirmation-of-receipt responses (DuplicateACK) until it creates a temporary 
confirmation-of-receipt response and receives the confirmation-of-receipt response (ACK) from 
a receiving set if a data packet is received from a sending set, it judges transmission of this data 
packet to be failure, and is made to resend this data packet currently held. 
[0011] 

[Problem(s) to be Solved by the Invention] however, in the conventional data distribution 
managerial system When a data segment is received from a sending set C11, the transmitting 
gateway 100 The transceiver buffer of a sending set C1 1 or the condition of a window, the ** 
that does not take into consideration the congestion condition of a circuit L1 1 further, Since the 
temporary confirmation-of-receipt response to all data segments is created immediately and he 
was trying to transmit to a sending set C1 1, the processing load of the transmitting gateway 100 
and a sending set C1 1 became large, and there was a trouble that the case where the rate 
engine performance deteriorates as a result arose. 
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[0012] Moreover, although transmitted by the throughput determined according to the condition 
of the receiving window of the sending set C1 1 which the receiving set C12 grasps, data 
including the confirmation-of-receipt response transmitted from the receiving set C12 When 
data are received in the transmitting gateway 100 Since data transfer was performed by the v 
throughput based on the last old window size, When the receive buffers or receiving windows of 
a sending set C11 are decreasing in number, It could not respond to the condition of the receive 
buffer or receiving window where the sending set C11 was updated, but there was a trouble that 
the receive buffer and window of a sending set C1 1 may cause overflow. 

[001 3] This invention was made in view of the above, adjusts the transmit timing or the amount 
of transmission of a temporary confirmation-of-receipt response in consideration of conditions, 
such as congestion of a transceiver buffer, a window size, and a circuit, and aims at obtaining 
further a high speed and the data distribution management equipment which can perform data 
distribution efficiently. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the data 
distribution management equipment concerning this invention It is arranged on the transmission 
line between the 1st terminal unit which performs the communication link which needs the 
confirmation-of-receipt response to the transmitted data, and the 2nd terminal unit which is the 
communications-partner point of this 1st terminal unit. The transit delay between said 1st 
terminal unit is small as compared with the transit delay between said 2nd terminal unit. In the 
data distribution management equipment which can perform return processing which creates and 
returns the confirmation-of-receipt response to the transfer processing which transmits the 
data from said 1st terminal unit to said 2nd terminal unit at least, and the this transmitted data A 
maintenance means to hold the information on the window size of said 1st terminal unit, A 
decision means to determine whether perform return processing of said confirmatidn-of-receipt 
response based on the information on the window size which said maintenance means holds, 
When it is determined that said decision means will perform return processing of said 
confirmation-of-receipt response, it is characterized by having the control means which 
performs return processing of said confirmation-of-receipt response. 

[0015] According to this invention, a maintenance means holds the information on the window 
size of said 1st terminal unit. It is determined whether a decision means performs return 
processing of said confirmation-of-receipt response based on the information on the window 
size which said maintenance means holds. Only when a control means determines that said 
decision means will perform return processing of said confirmation-of-receipt response, it is 
made to perform return processing of said confirmation-of-receipt response, and he is trying to 
adjust the transmit timing or the amount of transmission of a confirmation-o^receipt response 
to a transmitting agency. 

[0016] The data distribution management equipment concerning the next invention is arranged 
on the transmission line between the 1st terminal unit which performs the communication link 
which needs the confirmation-of-receipt response to the transmitted data, and the 2nd terminal 
unit which is the communications-partner point of this 1st terminal unit. The transit delay 
between said 1st terminal unit is small as compared with the transit delay between said 2nd 
terminal unit. In the data distribution management equipment which can perform return 
processing which creates and returns the confirmation-of-receipt response to the transfer 
processing which transmits the data from said 1st terminal unit to said 2nd terminal unit at least, 
and the this transmitted data A maintenance means to hold the information on the window size 
of said 1st terminal unit. It is characterized by having the control means which performs control 
to which it carries out adjustable [ of the return timing of said confirmation-of-receipt response 
to the data which said 1st terminal unit transmitted according to the window size which the 
information on the window size which said maintenance means holds shows ]. 
[0017] According to this invention, a maintenance means holds the information on the window 
size of said 1st terminal unit, and the control means is made to perform control to which it 
carries out adjustable [ of the return timing of said confirmation-of-receipt response to the data 
which said 1st terminal unit transmitted according to the window size which the information on 
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the window size which said maintenance means holds shows ]. 

[0018] The data distribution management equipment concerning the next invention the 
predetermined lower limit which carried out abbreviation correspondence from the current time 
delay made into initial value to the time delay of the return time which returns a confirmation- 
ol^receipt response to saitf 1st terminal unit in the above-mentioned invention from the 
reception time of the confirmation-of-receipt response received from said 2nd terminal unit The 
2nd subtraction value which subtracted the 2nd value which carried out the multiplication of the 
predetermined value to the 1st subtraction value which subtracted the last window size from the 
current window size in sard 1st terminal unit, Compute maximum with said predetermined lower 
limit, and the minimum value of this maximum and a predetermined upper limit is computed. It 
has further a calculation means to compute the newest current time delay by repeating the 
processing which-resets this-minimum value as said current time delay. Said control means It is 
characterized by performing control to which it carries out adjustable [ of the return timing of 
said confirmation-of-receipt response to the data which said 1st terminal unit transmitted 
according to the newest current time delay computed by said calculation means ]. 
[0019] According to this invention, a calculation means the predetermined lower limit which 
carried out abbreviation correspondence from the current time delay made into initial value to 
the time delay of the return time which returns a confirmation-of-receipt response to said 1 st 
terminal unit from the reception time of the confirmation-of-receipt response received from said 
2nd terminal unit The 2nd subtraction value which subtracted the 2nd value which carried out 
the multiplication of the predetermined value to the 1st subtraction value which subtracted the 
last window size from the current window size in said 1st terminal unit, Compute maximum with 
said predetermined lower limit, and the minimum value of this maximum and a predetermined 
upper limit is computed. The newest current time delay is computed by repeating the processing 
which resets this minimum value as said current time delay. It is made to perform control to 
which it carries out adjustable [ of the return timing of said confirmation-of-receipt response to 
the data which said 1st terminal unit transmitted according to the newest current time delay by 
which said control means was computed with said calculation means ]. 

[0020] The data distribution management equipment concerning the next invention is arranged 
on the transmission line between the 1st terminal unit which performs the communication link 
which needs the confirmation-ofH-eceipt response to the transmitted data, and the 2nd terminal 
unit which is the communications-partner point of this 1st terminal unit. The transit delay 
between said 1st terminal unit is small as compared with the transit delay between said 2nd 
terminal unit. In the data distribution management equipment which can perform return 
processing which creates and returns the confirmation-ol^receipt response to the transfer 
processing which transmits the data from said 1st terminal unit to said 2nd terminal unit at least, 
and the this transmitted data A maintenance means to hold at least said window size of the 1st 
terminal unit, the number of segments of the data received from said 1st terminal unit, and the 
existence of the confirmation-of-receipt response from said 2nd terminal unit, A decision means 
to determine whether return said confirmation-of-receipt response to the data which said 1st 
terminal unit transmitted with the combination of said window size which said maintenance 
means holds, said number of segments, and the existence of said confirmation-of-receipt 
response, When it is determined that said decision means will return said confirmation-ol^receipt 
response, it is characterized by having the control means which returns this confirmation-of- 
receipt response. 

[0021] According to this invention, a maintenance means holds at least said window size of the 
1st terminal unit, the number of segments of the data received from said 1st terminal unit, and 
the existence of the confirmation-of-receipt response from said 2nd terminal unit. It is 
determined whether a decision means returns said confirmation-of-receipt response to the data 
which said 1st terminal unit transmitted with the combination of said window size which said 
maintenance means holds, said number of segments, and the existence of said confirmation-of- 
receipt response. A control means When it is determined that said decision means will return 
said confirmation-of-receipt response, it is made to return this confirmation-of-receipt 
response. 
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[0022] The data distribution management equipment concerning the next invention is arranged 
on the transmission line between the 1st terminal unit which performs the communication link 
which needs the confirmation-of-receipt response to the transmitted data, and the 2nd terminal 
unit which is the communications-partner point of this 1st terminal unit. The transit delay 
between said 1st terminal unit is small as compared with the transit delay between said 2nd 
terminal unit. In the data distribution management equipment which can perform return 
processing which creates and returns the confirmation-of-receipt response to the transfer 
processing which transmits the data from said 1st terminal unit to said 2nd terminal unit at least, 
and the this transmitted data A maintenance means to hold the information on the window size 
of said 1st terminal unit, It is characterized by having the control means which performs control 
to which it carries out adjustable [ of the creation consistency of said confirmation-of-receipt 
response to the data which-said-1 st-terminal-unit transmitted aceording to the window size which 
the information on the window size which said maintenance means holds shows ]. 
[0023] According to this invention, a maintenance means holds the information on the window 
size of said 1st terminal unit, and it is made to perform control whose control means thins out 
adjustable, for example, a confirmation-of-receipt response, for the creation consistency of said 
confirmation-of-receipt response to the data which said 1st terminal unit transmitted according 
to the window size which the information on the window size which said maintenance means 
holds shows. 

[0024] The data buffer to which the data distribution management equipment concerning the 
next invention holds the data which said 1st terminal unit transmitted at least in the above- 
mentioned invention, The management tool which manages the registration information on the 
data which said 1st terminal unit transmitted at least, When the confirmation-of-receipt 
response to these data is received from said 2nd terminal unit which transmitted the data which 
said 1st terminal unit transmitted, It is characterized by having further the deletion control 
means which performs control which deletes the registration information on these data that 
these data currently held at said data buffer and said management tool manage. 
[0025] According to this invention, a data buffer holds the data which said 1st terminal unit 
transmitted at least. A management tool manages the registration information on the data which 
said 1st terminal unit transmitted at least. When the confirmation-olH'eceipt response to these 
data is received from said 2nd terminal unit with which the deletion control means transmitted 
the data which said 1st terminal unit transmitted, It is made to perform control which deletes the 
registration information on these data that these data currently held at said data buffer and said 
management tool manage. 

[0026] It has a means further, counting to which the data distribution management equipment 
concerning the next invention carries out counting of the number [ finishing / the confirmation of 
receipt ] of segments which is data for [ of the data held in said data buffer ] deletion in the 
above-mentioned invention — Each time of the reception of a confirmation-of-receipt response 
to these data from said 2nd terminal unit which transmitted the data with which said 1st terminal 
unit transmitted said deletion control means, Registration information is set as these data that 
said management tool manages confirmation-of-receipt ending, said counting — this 
confirmation of receipt in which a means carries out counting — finishing — when the set-up 
number of segments exceeds a predetermined number, it is characterized by deleting the 
registration information on data [ finishing / this confirmation of receipt currently held at said 
data buffer ], and the data [ finishing / this confirmation of receipt ] which said management tool 
manages. 

[0027] Counting of the number [ finishing / the confirmation of receipt ] of segments whose 
means is data for [ of the data held in said data buffer ] deletion is carried out. according to this 
invention — counting — Each time of the reception of a confirmation-of-receipt response to 
these data from said 2nd terminal unit with which said deletion control means transmitted the 
data which said 1st terminal unit transmitted, Registration information is set as these data that 
said management tool manages confirmation-of-receipt ending, said counting — this 
confirmation of receipt in which a means carries out counting — finishing — when the set-up 
number of segments exceeds a predetermined number, he is trying to delete the registration 
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information on data [ finishing / this confirmation of receipt currently held at said data buffer ], 
and the data [ finishing / this confirmation of receipt ] which said management tool manages 
[0028] the 1st counting to which the data distribution management equipment concerning the 
next invention carries out counting of the number [ finishing / the confirmation of receipt ] of 
segments which is data for; [ of the data held in said data buffer ] deletion in the above- 
mentioned invention — with a means It has a means further, the 2nd counting which carries out 
counting of the registration information on the data for [ of the data which said management tool 
manages ] deletion ; — said deletion control means Each time of the reception of a confirmation- 
of-receipt response to these data from said 2nd terminal unit which transmitted the data which 
said 1st terminal unit transmitted, The information about these data that said management tool 
manages is set as confirmation-of-receipt ending, said 1st counting — the confirmation of 
receipt in which a-means-carries out counting — finishing, when the set-up number of segments 
exceeds the 1st predetermined number the data [ finishing / this confirmation of receipt ] 
currently held at said data buffer — deleting — said 2nd counting — when the registration 
information on the data [ finishing / the confirmation of receipt ] in which a means carries out 
counting exceeds the 2nd predetermined number, it is characterized by deleting the registration 
information on data [ finishing / this confirmation of receipt ]. 

[0029] Counting of the number [ finishing / the confirmation of receipt ] of segments whose 
means is data for [ of the data held in said data buffer ] deletion is carried out. according to this 
invention — the 1 st counting — A means carries out counting of the registration information on 
the data for [ of the data which said management tool manages ] deletion, the 2nd counting 
Each time of the reception of a confirmation-of^receipt response to these data from said 2nd 
terminal unit with which said deletion control means transmitted the data which said 1st terminal 
unit transmitted, The information about these data that said management tool manages is set as 
confirmation-of-receipt ending, said 1st counting — the confirmation of receipt in which a 
means carries out counting — finishing, when the set-up number of segments exceeds the 1st 
predetermined number the data [ finishing / this confirmation of receipt ] currently held at said 
data buffer — deleting — said 2nd counting — when the registration information on the data 
[ finishing / the confirmation of receipt ] in which a means carries out counting exceeds the 2nd 
predetermined number, he is trying to delete the registration information on data [ finishing / this 
confirmation of receipt ] 

[0030] It has a means further, the time check whose data distribution management equipment 
concerning the next invention clocks predetermined time in the above-mentioned invention 
said deletion control means Each time of the reception of a confirmation-of-receipt response to 
these data from said 2nd terminal unit which transmitted the data which said 1st terminal unit 
transmitted, Registration information is set as these data that said management tool manages 
confirmation-of-receipt ending, said time check — when a means clocks said predetermined 
time, it is characterized by deleting the registration information on data [ finishing / this 
confirmation of receipt currently held at said data buffer 1 and the data [ finishing / this 
confirmation of receipt ] which said management tool manages. 

[0031] It has a means further, according to this invention — a time check — the time check 
whose means clocks predetermined time — Each time of the reception of a confirmation-of- 
receipt response to these data from said 2nd terminal unit with which said deletion control 
means transmitted the data which said 1st terminal unit transmitted, these data that said 
management tool manages — registration information — the confirmation of receipt — finishing 
— setting up — a time check — when a means clocks said predetermined time, he is trying to 
delete the registration information on data [ finishing / this confirmation of receipt currently held 
at said data buffer ], and the data [ finishing / this confirmation of receipt ] which said 
management tool manages 
[0032] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the gestalt 
of suitable operation of the data distribution management equipment concerning this invention is 
explained to a detail. 

[0033] Gestalt 1. drawing 1 of operation is the block diagram showing the configuration of the 
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data distribution managerial system containing the data distribution management equipment 
which is the gestalt 1 of implementation of this invention. In drawing 1 , a terminal unit C1 is 
connected to data distribution management equipment 10 through circuit 2a, data distribution 
management equipment 10 is connected to data distribution management equipment 20 through 
a circuit 3, and, as for this data distribution managerial system, data distribution management 
equipment 20 is connected to a terminal unit C2 through circuit 2b. A circuit 3 is a big circuit of 
transit delays, such as a satellite circuit, and circuit 2a and 2b are circuits with a small transit 
delay as compared with a circuit 3. 

[0034] Data distribution management equipment 10 has gateway function part 10a, the 
distribution managed table 1, the protocol managed table 5, and a transmission buffer 6 and a 
receive buffer 7. With the communications department 17 where Gateway SG performs radial 
transfer of a data-packet between terminal-units C1-With the communications department 1 1 
which performs radial transfer of a data packet between the terminal units C2 through data 
distribution management equipment 20 The tmpACK buffer 4 which saves the data packet for 
creating a temporary confirmation-of-receipt response (tmpACK), The tmpACK use judging 
section 12 which judges whether tmpACK is returned to the data packet which transmitted to 
the terminal unit C2, and the tmpACK creation section 1 3 which creates tmpACK based on the 
data packet which received from the terminal unit CI, The SGTimer count area 14 which the 
time-out time amount (SGTimer) of the confirmation-oi^receipt response for every data packet 
is counted [ count area ] up, and generates the time-out event of the waiting for this 
confirmation-of-receipt response, The distribution data-logging section 15 which performs 
processing which writes the information on whether tmpACK was transmitted to the terminal 
unit C1, and the information about the confirmation-of-receipt response from a terminal unit C2 
in the distribution managed table 1, It has SG distribution Management Department 16 which 
manages distribution of a data packet corresponding to the contents of a SGTimer value and the 
distribution managed table 1 . 

[0035] In addition, in drawing 1 , although the transmission buffer 6, the receive buffer 7, and the 
tmpACK buffer 4 are shown as a respectively separate buffer, they may be made to mount not 
only this but partial or all as the same buffer. Moreover, even if it is the case where it mounts as 
the same buffer even if it is the case where it mounts as a separate buffer, the increase in 
efficiency of management and retrieval can be attained by preparing the managed table which 
can be used with the information which includes control information etc. according to the 
~ management purpose and which is notillustrated, and mounting so that the storing location of 
packet data may be identifiable. 

[0036] Data distribution management equipment 20 has the same configuration as data 
distribution management equipment 10. Data distribution management equipment 10 transmits 
the data packet transmitted from the terminal unit C1 to a terminal unit C2 through data 
distribution management equipment 20. Under the present circumstances, data distribution 
management equipment 10 receives the data packet which received from the terminal unit C1 in 
the tmpACK use judging section 12. When judged with judging and applying whether the return 
function of tmpACK is applied, The temporary attainment Acknowledgement (tmpACK) to the 
data packet transmitted to the terminal unit C1 is returned. Data distribution management 
equipment 20 Only routing processing which transmits the data packet sent from data 
distribution management equipment 10 to a terminal unit C2 like the usual gateway is performed, 
and return processing of tmpACK is not performed. Moreover, data distribution management 
equipment 20 transmits the data packet transmitted from the terminal unit C2 to a terminal unit 
C1 through data distribution management equipment 10. Under the present circumstances, data 
distribution management equipment 20 receives the data packet which received from the 
terminal unit C2 in the tmpACK use judging section 12. When judged with judging and applying 
whether the return function of tmpACK is applied, tmpACK to the data packet transmitted to the 
terminal unit C2 is returned. Data distribution management equipment 10 Only routing processing 
which transmits the data packet sent from data distribution management equipment 20 to a 
terminal unit C1 like the usual gateway is performed, and return processing of tmpACK is not 
performed. Two-way communication between terminal units C [ C1 and ] 2 is realized by this. In 
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addition, although a terminal unit C1 considers as a transmitting-side terminal, a terminal unit C2 
considers as a receiving-side terminal and processing of data distribution management 
equipment 10 of operation is explained by the following explanation, processing of data 
distribution management Equipment 20 when a terminal unit C2 considers as a transmitting-side 
terminal and a terminal unit C1 carries out a receiving-side terminal of operation is the same as 
data distribution management equipment 10. 

[0037] Here, with reference to drawing 2 - drawin g 8 , data distribution management processing 
of data distribution management equipment 10 is explained. First, if the communications 
departments 17 and 1 1 of Gateway SG receive a data packet, this data packet that received is 
saved at a receive buffer 7 temporarily, and SG distribution Management Department 16 
performs message distribution processing shown in drawin g 2 . 

[0038] In drawing 2 , the tmpACK use judging section 12 checks the data packet which received 
first, it opts for "ON" of a tmpACK available flag to the receiving data packet which data 
distribution management equipment 10 has according to this check result, and "OFF", and the 
information on a receiving data packet including "ON" of a tmpACK available flag, and "OFF" is 
registered into the distribution managed table 1 if needed (step S1 1). 

[0039] Then, it judges whether use control of tmpACK is performed based on a tmpACK control 
flag (step S12). In not performing use control of tmpACK (steps S12 and NO), it ends this 
processing as it is, and in performing use control of tmpACK (steps S12 and YES), tmpACK use 
control processing is performed (step S13), and it ends this processing. 

[0040] Dr awin g 3 is a flow chart which shows the check procedure of the packet in step S1 1 
shown in drawing 2 . In drawing 3 , data distribution management equipment 10 first judges 
whether the IP address of the data packet which received is a right IP address, and it is the 
transfer the transmission place of the data packet which received minded the big circuit of delay 
using path managed table 1a (step S21). At this step S21, it checks whether the header of a 
network layer is an IP header, and judges whether a transit delay circuit exists after that on the 
path determined by the routing function using the distribution managed table 1. When the 
protocol does not use IP, it is not the address of a right format and a transit delay circuit does 
not exist on the path to the destination further (steps S21 and NO), a tmpACK available flag is 
set as "OFF" (step S22), the data packet which received is transmitted to the destination (step 
S23), and a return is carried out to step S1 1. In addition, when using the managed table which is 
prepared in the separate buffer or the same buffer mentioned above and which is not illustrated, 
you maymake "it hold this tmpACK available flag as information in this managed table. 
[0041] Here, drawing 4 is drawing showing the contents of path managed table 1a. In drawing 4 , 
for every destination IP, the path to the destination is managed by this path managed table 1a, 
and existence is described for delay for every path. For example, although four paths of path 1 
- "4" are listed when Destination IP is "10.74.3.200", the path of a path "1 " turns into a path 
with delay. Therefore, when a path "1" is chosen, it is judged that it is the transfer to the circuit 
of delay dependence. 

[0042] Then, when the IP address of the data packet which received is right and a transit delay 
exists in the path to the destination (steps S21 and YES), the tmpACK use judging section 12 
judges whether the protocol of IP header is delay dependence using the protocol managed table 
5 (step S24). When the protocol of IP header is delay dependence (steps S24 and YES), it judges 
whether the transmit port of a TCP header is delay dependence further (step S25). When the 
protocol of IP header is not delay dependence (steps S24 and NO), and when the transmit port 
of a TCP header is not delay dependence (steps S25 and NO), a tmpACK available flag is set as 
"OFF" (step S22), the data packet which received further is transmitted to the destination (step 
S23), and a return is carried out to step S1 1. 

[0043] Here, drawing 5 is drawing showing an example of the judgment table in the protocol 
managed table 5 which the tmpACK use judging section 12 uses. In drawing 5 , the item D1 of a 
reference header shows the header unit used for the judgment of the data packet for a 
judgment. Moreover, the item D2 of a protocol name shows the classification item of the 
protocol of the data in the header unit specified by the item D1 of a reference header. 
Furthermore, the information which shows whether the item D3 of spoofing use propriety is the 
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protocol which should use return processing of tmpACK is expressed. If concrete decision 
processing of steps S24 and S25 based on this judgment table is explained, it will set to step 
S24 first. The tmpACK use judging section 12 When judged with having received the data of TCP 
with reference to the sequence of bytes which shows the protocol of received IP header of a v 
data packet, it sets to step S25. When judged with it not being BGP with reference to the 
transmitting agency port number of a TCP header unit, it can be judged that return processing of 
tmpACK can be used. On the other hand, when the data of BGP are received, it can be judged 
that return processing of tmpACK cannot be used. 

[0044] Moreover, in step S24, when the higher-level protocol in the protocol section of IP 
header is not a protocol of delay dependence in data distribution management equipment 10 
(steps S24 and NO), as mentioned above, a tmpACK available flag "is cleared" (step S22), the 
data packet which received is-transmitted to-the destination (step S23),-and a return is carried 
out to step S11. On the other hand in step S24, a higher-level protocol is judged to be the 
protocol of delay dependence, in step S25 also when it is not the protocol of the delay 
dependence based on the transmitting agency port number of a TCP header, as mentioned 
above, a tmpACK available flag "is cleared", (step S22), the data packet which received is 
transmitted to the destination (step S23), and a return is carried out to step S1 1. 
[0045] Now, in steps S24 and S25, when it is judged that it is the protocol of delay dependence, 
with reference to the value of the code bit of the header unit of the data packet which received, 
it judges whether it is a data packet at the time of communication link initiation (step S26). The 
buffer of dedication is formed as a packet buffer at the time of the initiation which is not 
illustrated. Or it is good also as a packet buffer at the time of the initiation which is not 
illustrated using buffers, such as a receive buffer 7 and a transmission buffer 6. In addition, a tag 
is attached for every class of every communication link at the time of defining what has the 
same equipment and the same communication link port which communicate as one 
communication link, and communication link, and you may make it manage the whole combination 
of the sending set which communicates the data packet saved at a packet buffer at the time of 
the initiation which is not illustrated every sending set and the whole receiving set, and a 
receiving set. 

[0046] In not being a data packet at the time of communication link initiation (steps S26 and 
NO), the data packet which received judges whether it is a registered communication link already 
on the distribution managed table 1 (step S27). At this step S27, all of combination with the 
transmitting agency port the transmitting agency IP of an in [ IP header ] and in a TCP header 
and the combination of Destination IP and a destination port make the same communication link 
the same management unit, and it is judged that it is a registered communication link. 
[0047] Here, drawing 6 is drawing showing an example of a distribution managed table. In drawing 
6 , items D11-D 16 are items showing the information about the communication link with the 
same management unit, and items D17-D 19 are items showing the information about the data 
packet which data distribution management equipment 10 received in the communication link 
with the same management unit Each items D11-D 19 are the information acquired from the 
data packet which data distribution management equipment 10 received. An item D13 expresses 
a transmitting agency port number, an item D14 expresses a destination port number, an item 
D1 1 expresses the transmitting agency IP address of the communication link to manage, and the 
item D16 expresses [ an item D12 expresses a destination IP address, and / an item D15 shows 
a temporary ACK halt flag and ] each newest transmitting window size and newest receiving 
window size in a transmitting agency and the destination. Moreover, an item D17 expresses the 
sequence number of the data segment which data distribution management equipment 10 
received in this communication link, and the item D18 expresses the information about 
transmission of tmpACK. The information on whether the information and tmpACK of whether to 
be the data packet which can transmit were transmitted including the case of conditioning when 
certain conditions are ready to a transmitting agency etc. is used for the information on this item 
D18 as a value, moreover, finishing [ an item D19 / the data packet which expresses the 
information over the confirmation-of-receipt response (RRACK) from the destination, and 
corresponds in drawing 6 / reception of RRACK ] — it is — it has two values of the "ACK 
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waiting" showing being in the condition of waiting for the attainment showing things of "finishing 
[ ACK reception ]" and RRACK. 

[0048] In drawin g 6 in a line DD 1 for example, from the transmit port "FTP.DATA" of the 
terminal unit "10.74.3.1 77 f ' of a transmitting agency In the communication link to the destination 
port "1301" of the terminal unit "10.74.3.200" of the destination A temporary ACK halt flag is 
"OFF". The transmitting window size and receiving window size of a transmitting agency, And 
the data packet which all of the transmitting window size and receiving window size of the 
destination are 16 K bytes, and has a sequence number "398" Even when transmission of 
tmpACK becomes that is, improper [ "improper" ] and what kind of conditions, it is the data 
packet which does not transmit tmpACK and expresses that it is in the condition of waiting for 
the confirmation-of-receipt response from the destination at present. 

[0049] SG -distribution Management Department 16 can perform management of the transmission 
buffer 6 of control of the transmitting rate of RRACK which is the confirmation-of-receipt 
response from tmpACK and the destination to control [ of resending according to the 
management, the confirmation of receipt, and the receiving result of tmpACK of a data packet ], 
and transmitting origin, control of the transfer rate to the destination, and data distribution 
management equipment 10, and a receive buffer 7 using the item added if needed [ the item and 
if needed ] this distribution managed table 1 mentioned above. 

[0050] It judges whether data distribution management equipment 10 has the communication link 
expressed with combination with the transmitting agency port the transmitting agency IP of an in 
[ IP header ], and in a TCP header, and the combination of Destination IP and a destination port 
in the distribution managed table 1 with reference to the transmitting agency port number and 
the destination port number in the transmitting agency IP address in received IP header of a 
data packet, a destination IP address, and a TCP header using this distribution managed table 1. 
When it is the communication link which is not registered into the distribution managed table 1 
as a result of this decision (steps S27 and NO), it will shift to step S22. 
[0051] Moreover, when it is judged that it is the communication link registered into the 
distribution managed table 1 (steps S27 and YES), Shift to step S31 and the data packet which 
received judges whether it is a data packet in the receiving window of the destination. When it is 
a data packet in the receiving window of the destination (steps S31 and YES), When it shifted to 
step S32 and is not a data packet in the receiving window of the destination (steps S31 and NO), 
A tmpACK available flag "is cleared". On the distribution managed table 1 The information about 
a data packet is registered, a tmpACK available flag is set as "OFF" (step S39), the data packet 
which received is transmitted to the destination (step S23), and a return is carried out to step 
S11. 

[0052] On the other hand, when it is judged in step S32 that it is not the data packet of 
communication link termination, it shifts to step S34. The distribution managed table 1 is referred 
to in step S34. The Window size of a convention of the "transmitting Window size" of a 
transmitting agency, For example, the Window size of a convention of the "receiving Window 
size" of whether it has reached more than "2" and the destination, For example, when it judged 
whether it would have reached more than "2" and it is judged that both sides have reached 
regular Window size (steps S34 and YES), The tmpACK available flag of data distribution 
management equipment 10 is set as "OFF" (step S39), the data packet which received is 
transmitted to the destination (step S23), and a return is carried out to step S1 1. Moreover, in 
step S32, when it is judged that it is the data packet of communication link termination (steps 
S32 and YES), it shifts to step S40. At step S40, improper [ "improper" ] and "finishing [ FIN 
flag reception ]" are put into the item D18 about tmpACK transmission of the distribution 
managed table shown in drawing 6 , and it shifts to it at step S23. 

[0053] On the other hand, when Window size is judged not to be enough in step S34, it judges 
whether the data packet which received is the confirmation-of-receipt response from a terminal 
unit C2 (step S35). When it is judged that the data packet which received is not the 
confirmation-of-receipt response from a terminal unit C2 (steps S35 and NO), information is 
registered into the distribution managed table 1, a tmpACK available flag is set as "ON" (step 
S37), the data packet which received is transmitted to the destination (step S23), and a return is 
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carried out to step S1 1 . In addition, the data packet "set" the tmpACK available flag is saved at 
a transmission buffer 6. In case step S37 is processed, depending on mounting, the information 
on whether use of tmpACK is possible is set up as information in the arrival time point of the 
newest data packet for every entry of the information about each data packet of the distribution 
managed table 1. This can perform fine control according to the condition of the window size of 
not performing tmpACK use control for example, at the time of a slow start. 
[0054] When it is judged that the data packet which received is the confirmation-ol^receipt 
response from a terminal unit C2 (steps S35 and YES), At the tmpACK buffer 4, save the data 
packet which received, and it is received at SG distribution Management Department 16 of data 
distribution management equipment 10. The event which notifies having received the 
confirmation-of-receipt response from the terminal unit C2 is generated, a tmpACK available flag 
is set-as—ON" (step S36), and a-return-is carriedout-to-step S 1-1 . In addition, processing of this 
step S36 can also save only the required parts of for example, IP header, IP data division, etc. by 
mounting. Moreover, the data packet which received judges whether it is a data packet after 
what was already registered as a data packet for tmpACK creation, and you may make it register 
the data packet of the newest, i.e., the very back, as a data packet for tmpACK creation by a 
sequence number etc. Moreover, in step S35, also when the data packet which received is not 
the confirmation-of-receipt response from a terminal unit C2 (steps S35 and NO), it is also 
possible to save the data packet which received at the tmpACK buffer 4, and to use the data for 
tmpACK creation time as an object for tmpACK creation. 

[0055] On the other hand, when it is judged in step S26 that it is the data packet of 
communication link initiation, it judges whether it is correctly transmitted and received as the 
procedure of a communication link of the data packet of communication link initiation including 
the data packet which is making a current judgment (step S29). According to a series of 
activities, the data packet of communication link initiation is saved at a packet buffer at the time 
of the initiation which does not illustrate only the thing which had it checked to have reached in 
order of the right. Therefore, what is necessary will be just to check either of whether decision 
of this step S29 is the data packet which should be received by the degree of the data packet 
for the time of the communication link initiation received by the last in whether the data packet 
which received is a data packet for the time of the first communication link initiation, and the 
same communication link. 

[0056] Then, when data distribution management equipment 10 is judged to have received the 
data packet of communication link initiation in right sequence (steps S29 and YES), additional 
registration of the information on this data packet is carried out at the distribution managed 
table 1 (step S30). Then, when it judges whether the data packet which received is the 
confirmation-of-receipt response from a terminal unit C2 (step S41) and it is judged that it is 
the confirmation-of-receipt response from a terminal unit C2 (steps S41 and YES), after 
processing step S36 mentioned above, a return is carried out to step S1 1. On the other hand, 
when it is judged that it is not the confirmation-of-receipt response from a terminal unit C2 
(steps S41 and NO), the data packet which received is transmitted to the destination (step S23), 
and a return is carried out to step S11. 

[0057] On the other hand, it sets to step S29. When it is judged that it is not the communication 
link registered into the distribution managed table 1 in step S27 when data distribution 
management equipment 10 is judged to have not received the data packet of communication link 
initiation in right sequence (steps S29 and NO) (steps S27 and NO), The tmpACK available flag 
of data distribution management equipment 10 "is cleared" (step S22), the data packet which 
received is transmitted to the destination (step S23), and a return is carried out to step S1 1. 
[0058] Below, with reference to the flow chart shown in drawing 7 , the detailed level procedure 
of the tmpACK use control processing by step S13 shown in drawin g 2 is explained. Drawing 7 is 
a flow chart which shows the adjustment procedure of the transmit timing of tmpACK according 
to a window size. Here, a data segment is received and this adjustment processing is started 
with reference to a tmpACK use control flag by a tmpACK use control implementation event or 
the event outputted from the timer in connection with delay temporary ACK, or a counter. After 
delay temporary ACK waits for reception of fixed time amount or the number of fixed packets, it 
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is creating and transmitting temporary ACK (tmpACK), and aims being the same as that of the 
technique of the delay ACK in TCP etc. at urging processing of data distribution management 
equipment 10 and reduction of the flows between data distribution management equipment 10. 
[0059] With therefore, the event which the timer in connection with delay temporary ACK and a 
counter output In for example, the case of mounting using delay temporary ACK by the approach 
of performing creation and transmission of delay temporary ACK after waiting fixed time The 
timer with which the tmpACK use judging section 12 measures the timing which generates delay 
temporary ACK, It has the delay temporary ACK time amount progress flag with which the value 
of ON and OFF is set up by a time-out time amount variable or a constant, and them, and it 
generates in order to tell that the latency time for delay temporary ACK came to the tmpACK 
creation section 13 for every fixed time amount. 

[0060] In drawing 7 -, it judges-whether the data packet of-communication link termination is - 
receiving settled with reference to the value of the flag set up by a series of processings first 
shown in drawing 3 received [ FIN ] (step S51). When finishing [ FIN packetreception ] is judged 
(steps S51 and YES), a return is carried out to step S13 as it is. On the other hand, when 
finishing [ FIN packet reception ] is not judged (steps S51 and NO), it judges whether the data 
packets saved at the tmpACK buffer 4 are an SYN data packet and an ACK datai packet 
(SYN+ACK) (packet) (step S52). (SYN+ACK) When it is a packet (steps S52 and YES), it 
transmits to the transmitting [ a non-transmitted packet (SYN+ACK) ] origin C1, i.e., a terminal 
unit, (step S53), and a return is carried out to step S13. a ****** [ having, received the data 
segment required for transmission of tmpACK on the other hand, with reference to "ON" of the 
temporary ACK creation halt flag shown in the distribution managed table 1 and drawing 6 
mentioned later, and "OFF", when it is judged that the data packet saved at the tmpACK buffer 
4 is not a packet (SYN+ACK) in step S52 (steps S5Z and NO) ] — and it judges that it is 
temporary ACK ready-for-sending ability (step S54). From the segment X which is going to 
create tmpACK, a judgment whether the data segment required for transmission of tmpACK was 
received can be made on mounting of enabling creation of tmpACK to Segment X, when one or 
more segments of a next sequence number receive. 

[0061] In step S54, when the ACK segment which is not transmitted [ which is in the tmpACK 
buffer 4 when it is judged that the data segment required for transmission of tmpACK is not 
received (steps S54 and NO) ] exists, this ACK segment is transmitted to a terminal unit C1 
(step S53), and a return is carried out to step S13. 

[0062] On the other hand, when it is judged in step S54 that the data segment required for 
transmission of tmpACK was received (steps S54 and YES), the data segment from the terminal 
unit C1 set as the object of creation of tmpACK is determined (step S55). In processing of this 
step S55, it processes with reference to the SACK option of the window (Window) size of a 
terminal unit CI, the transmitting situation of tmpACK, and the TCP protocol between terminal 
units C [ C1 and ] 2 etc. using the distribution managed table 1. 

[0063] For example, in the communication link without the SACK option, a sequence number 
determines a large thing as the 2nd as an object of tmpACK creation in the segment by which it 
is the waiting for ACK reception among the entries of the distribution managed table 1, tmpACK 
is not transmitted, and the segment with a small sequence number is altogether received in data 
distribution management equipment 10 as compared with the self-sequence number. 
[0064] Then, the segment rewritten for the number which added "1" to the sequence number of 
the segment for tmpACK creation which determined the Acknowledgement number of the 
segment saved at the tmpACK creation buffer by step S55 is created as tmpACK (step S56). In 
the case of TCP with the SACK option, in step S55, it is also possible to determine the 
candidate for tmpACK creation in consideration of the SACK option, and to perform mounting 
which creates the confirmation-of-receipt response which also added the SACK option in step 
S56 

[0065] Then, tmpACK is transmitted to the terminal unit C1 which is a transmitting agency (step 
S57). Here, transmit timing is adjusted according to a window size. For example, after [ which is 
shown in a degree type (1) ] waiting latency-time WtimeNEW, it is made to transmit tmpACK. 
namely, — WtimeNEW=Min[UBOUND and Max [WtimeOLD -(WindowSIZENEW-WindowSIZEOLD) 
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❖alpha, LBOUND]] — (1) 

It comes out. Here, it is the current latency time, and "LBOUND" is the upper limit of the 
waiting for transmission, for example, "WtimeNEW" is set to the resending time out value in a 
terminal unit C1 etc. Moreover, "WtimeOLD" is "WtimeNEW" computed last time, and initial v 
value is "LBOUND." "WindowSIZENEW" is the window size of the current terminal unit C1, and 
"WindowSIZEOLD" is the window size of the last terminal unit C1. "LBOUND" is the lower limit 
of the waiting for transmission, "0", and "alpha" expresses the predetermined number for 
computing "WtimeNEW". [ for example, ] 

[0066] After transmitting tmpACK to a transmitting agency, a setting change is made tmpACK 
transmitting ending (step S58), and the return of the information on the segment which has 
carried out the entry on all the distribution managed tables 1 corresponding to tmpACK which 
transmitted is carried out to step S13. - - 

[0067] Below, with reference to the flow chart shown in drawin g 8 , the procedure of the 
confirmation-of-receipt processing by SG distribution Management Department 16 of data 
distribution management equipment 10 and the resending control processing by the result is 
explained. This confirmation-of-receipt processing and resending control processing are 
arranged in parallel with the check processing of a packet and tmpACK use control processing 
which were shown in drawing 2 , and are processed. 

[0068] In drawin g 8 , it judges whether the event which shows arrival of the confirmation-of- 
receipt response from a terminal unit C2 first was received (step S61). This event is an event 
generated in processing of the check of the packet in step S11. It judges whether when the 
confirmation-of-receipt response has arrived (steps S61 and YES), it is the notice of initiation 
from a terminal unit C2 (step S69), and this processing is ended when it is the notice of initiation 
(steps S69 and YES). On the other hand, when it is judged that it is not the notice of initiation 
from a terminal unit C2 (steps S69 and NO), the result which receives the data segment which 
the received confirmation-of-receipt response shows in the distribution managed table 1 is filled 
in (step S70). For example, in the communication link without the SACK option, as compared 
with the data segment which the confirmation-of-receipt response which is the waiting for ACK 
reception among the entries of the distribution managed table 1 , and was received shows, a 
sequence number makes all the small data segments ACK receiving settled. On the other hand, 
in the communication link with a SACK option, as compared with the data segment which the 
confirmation-of-receipt response which is the waiting for ACK reception among the entries of 
the distribution managed table 1, and was received shows, a sequence number is a small data 
segment, and suppose finishing [ ACK reception of all the data segments that are not in the 
SACK option ]. 

[0069] A segment [ finishing / ACK reception / among the entries of the distribution managed 
table 1 ] is deleted from a transmission buffer 6 after processing of step S70 (step S71). The 
deletion of an ACK receiving segment has a timer about deletion, packs it for every fixed time 
amount, and you may make it delete it here. 

[0070] On the other hand, when it is judged in step S61 that the event of the confirmation-of- 
receipt response reception from a terminal unit C2 is not received, it judges whether the 
resending time-out occurred further (step S62). When the resending time-out has not occurred 
(steps S62 and NO), this processing is ended as it is. On the other hand, when it is judged that 
the resending time-out occurred (steps S62 and YES), it judges whether transmission of 
tmpACK is suspended (step S63). 

[0071] Data distribution management equipment 10 has the false window (thing imitating the 
window in a TCP communication link) united with the receive buffer 7 here. The amount which 
subtracted the daily dose which remains in the receive buffer 7 from this false window size, 
Namely, the total amount of the segment received from the transmitting agency is subtracted 
from a false window size. The amount adding the total amount of the segment to which the 
confirmation-of-receipt response from the destination is furthermore coming When the size for 
further 1 segment is exceeded rather than the window size of the transmitting origin which it 
grasps in data distribution management equipment 10, It judges that tmpACK is not stopped 
(steps S63 and NO), the temporary ACK creation halt flag shown in drawing 6 is set as "OFF", 
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processing which starts transmission of tmpACK is performed (step S64), and it shifts to step 
S66. 

[0072] On the other hand, when [ that ] reverse, it judges that tmpACK is stopped (steps S63 
and YES), and the temporary ACK creation halt flag shown in drawing 6 is set as "ON", 
processing which suspends transmission of tmpACK is performed (step S65), and it shifts to 
step S66. Here, decision whether tmpACK mentioned above is stopped is explained concretely. 
When magnitude of the "y" cutting tool and one segment to receive was made into the k 
cutting tool for the total amount of the segment which is in the "m" cutting tool and the current 
receive buffer 7 about the window size of the transmitting origin CI, i.e., a terminal unit, the 
transmitting "X" cutting tool and the transmitting data distribution management equipment 10 at 
this time grasp the false window size and a degree type (2) is materialized, a judgment which 

stops temporary ACK isrnade-namely, — X-y<m+k (2) 

It comes out. 

[0073] Then, the retry count of the entry of the data segment which the time-out in the 
distribution managed table 1 generated is incremented, a resending flag "is set" (step S66), and 
it judges that it is distribution termination (step S67). When the time-out of resending is 
repeated, data distribution management equipment 10 carries out retry out of resending, when 
exchange of the data packet of the distribution termination in the usual TCP communication link 
is detected or and it ends distribution, it is judged as distribution termination (steps S67 and 
YES), a distribution post process is performed (step S68), and this processing is ended. In 
addition, the time out value of resending and the count of retry out need to be set up longer 
enough than the time out value and the count of retry out of resending in a terminal unit C1 and 
a terminal unit C2. 

[0074] Processing of step S68 performs processing which changes with distribution exit status. 
When exchange of the data packet of the distribution termination in the usual TCP 
communication link is detected, in the tmpACK buffers 4, transmission buffers 6, and all the 
receive buffers 7, all the data segments in the communication link to end are deleted, and the 
entry of the distribution managed table 1 is also deleted. In addition, the entry of the distribution 
managed table 1 can also serve as and save are recording of data. Moreover, unless it prepares a 
life in an entry or an entry overflows, you may leave. 

[0075] On the other hand, when it is judged in step S67 that it is not distribution termination, 
resending processing of steps S72-S74 is performed. That is, at step S72, the resending flag of 
the distribution managed table 1 resends the data segment of a transmission buffer 6 for what is 
turned "on", and "clears" the resending flag of the distribution managed table 1. A resend timer 
is reset after processing of this step S72 (step S73), the increment of the retry count counter of 
data distribution management equipment 10 is performed (step S74), and this processing is 
ended. 

[0076] gestalt 2. of operation — below, the gestalt 2 of implementation of this invention is 
explained. With the gestalt 2 of this operation, the delay [ processing / which was shown in 
drawing 6 / tmpACK use control ] according to a window size is added, and it is made to perform 
creation processing and transmitting processing of tmpACK. 

[0077] Drawing 9 is a flow chart which shows the tmpACK use procedure of the data distribution 
management equipment which is the gestalt 2 of implementation of this invention. In drawing 9 , 
it judges whether the data packet of communication link termination is receiving settled with 
reference to the value of the flag set up by a series of processings shown in drawin g 2 received 
[ FIN ] (step S81). When finishing [ FIN packet reception ] is judged (steps S81 and YES), a 
return is carried out to step S1 3 as it is. 

[0078] On the other hand, when finishing [ FIN packet reception ] is not judged (steps S81 and 
NO), it judges whether the flag which shows that the time delay for temporary ACK passed 
stands (step S82). When the time delay for temporary ACK has passed (steps S82 and YES), a 
delay temporary ACK timer and a related flag are reset (step S83). 

[0079] An updating setup of the delay temporary ACK timer value according to a window size is 
carried out using [ at this time, for example, the correspondence table shown in drawin g 10 , ]. 
For example, in drawing 10 , when a window size is more than "5" kbyte, an updating setup of 
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the delay timer is carried out at "5" msec. Then, it shifts to step S84. 

[0080] When it is judged in step S82 that the time delay for temporary ACK has not passed, it 
sets to data distribution management equipment 10. When it judges whether there are any non- 
transmitted data to a terminal unit C1 (step S86) and there are no non-transmitted data (steps 
S86 and NO), a return is carried out to step S13, and when there are non-transmitted data 
(steps S86 and YES), it shifts to step S87. 

[0081] In step S87, it judges whether the data packet saved at the tmpACK buffer 4 is a packet 
(SYN+ACK), and when it is a packet (SYN+ACK), a non-transmitted packet (SYN+ACK) is 
transmitted to the destination (step S85), and a return is carried out to step S13. 
[0082] On the other hand, when it is judged that the data packet saved at the tmpACK buffer 4 
is not a packet (SYN+ACK) in step S87, it judges whether the data segment required for 
transmission of-tmpACK is received (step S88). In processing of step S84 and step 88, it 
reaches [ whether the segment required for transmission of tmpACK was received and ] with 
reference to ON of the distribution managed table 1 and a temporary ACK creation flag, and 
OFF, and judges whether transmission of tmpACK is possible. That is, it judges whether tmpACK 
with delay is used. When decision whether the segment required for tmpACK transmission was 
received receives one or more segments of the sequence number after the segment X which is 
going to create tmpACK, creation of tmpACK to Segment X of it is enabled. 

[0083] In step S84, when it is judged that tmpACK with delay is not used, the ACK packet which 
is not transmitted in the tmpACK buffer 4 is transmitted to a terminal unit C1 (step S85), and a 
return is carried out to step S13. 

[0084] On the other hand, when it is judged in steps S84 and S88 that tmpACK with delay is 
used, the data segment from the terminal unit C1 set as the object of creation of tmpACK is 
determined (step S89). In processing of this step 89, it processes with reference to the SACK 
option of the receiving situation in data distribution management equipment 10, the window size 
of a transmitting agency, the transmitting situation of tmpACK, and the TCP protocol between a 
terminal unit C1 and a terminal unit C2 etc. using the distribution managed table 1. 
[0085] For example, in the communication link without the SACK option, a sequence number 
determines a large thing as the 2nd as a candidate for tmpACK creation in the segment by which 
it is the waiting for ACK reception among the entries of the distribution managed table 1, 
tmpACK is not transmitted, and the segment with a small sequence number is received in all the 
data distribution management equipments 10 as compared with the self^sequence number. 
[0086] Moreover, for example, in the communication link with a SACK option, it is tmpACK 
ready-for-sending ability. And it has not tmpACK transmitted and is the waiting for ACK 
reception. In the segment which the segment group which is not received [ in which a self- 
sequence number has the sequence number which continued among small segments ] has 
received in the data distribution management equipment 10 which is four or less A sequence 
number determines the segment in front of one as creation of tmpACK, and an object of 
transmission rather than the rearmost thing. 

[0087] The data segment rewritten for the number which added "1" to the sequence number of 
the data segment for [ of tmpACK which determined the attainment Acknowledgement number 
of the data segment saved at the tmpACK buffer 4 in step S89 ] creation is created as tmpACK 
after processing of step S89. In the case of TCP with the SACK option, mounting which creates 
tmpACK which took the SACK option into consideration in step S89 is also possible. Then, in 
step S90, the confirmation-of-receipt response which also added the SACK option is created. 
[0088] the information on the data segment which has carried out the entry on all the 
distribution managed tables 1 on which tmpACK is transmitted to a terminal unit C1 after 
processing of step S90 (step S91), and this tmpACK that transmitted corresponds — tmpACK 
transmission — finishing — a modification setup is carried out (step S92), and a return is carried 
out to step S13. 
[0089] 

[Effect of the Invention] As explained above, according to this invention, a maintenance means 
holds the information on the window size of said 1st terminal unit. It is determined whether a 
decision means performs return processing of said confirmation-of-receipt response based on 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2006/10/04 



JP,2002-217963,A LDETAILED DESCRIPTIONJ 



16/17 ^— v 



the information on the window size which said maintenance means holds. Only when a control 
means determines that said decision means will perform return processing of said confirmation- 
of-receipt response, it is made to perform return processing of said confirmation-of-receipt 
response. Since he is trying to adjust the transmit timing or the amount of transmission of a 
confirmation-of-receipt response to a transmitting agency The effectiveness that the data 
distribution management equipment which can avoid the increment in a high speed and the rapid 
data transmitting rate which does not balance the situation of a transmitting agency while being 
able to perform data distribution efficiently, or the amount of data is realizable is further done so. 

[0090] According to the next invention, a maintenance means holds the information on the 
window size of said 1st terminal unit. Since the control means is made to perform control to 
-which it carries out -adjustable [ of the return timing of said confirmation-of-receipt response to 
the data which said 1st terminal unit transmitted according to the window size which the 
information on the window size which said maintenance means holds shows ] The effectiveness 
that a high speed and the data distribution management equipment which can perform data 
distribution efficiently are further realizable is done so. 

[0091] According to the next invention, a calculation means the predetermined lower limit which 
carried out abbreviation correspondence from the current time delay made into initial value to 
the time delay of the return time which returns a confirmation-of-receipt response to said 1st 
terminal unit from the reception time of the confirmation-of-receipt response received from said 
2nd terminal unit The 2nd subtraction value which subtracted the 2nd value which carried out 
the multiplication of the predetermined value to the 1st subtraction value which subtracted the 
last window size from the current window size in said 1st terminal unit, Compute maximum with 
said predetermined lower limit, and the minimum value of this maximum and a predetermined 
upper limit is computed. The newest current time delay is computed by repeating the processing 
which resets this minimum value as said current time delay. Since said control means is made to 
perform control to which it carries out adjustable [ of the return timing of said confirmation-of- 
receipt response to the data which said 1st terminal unit transmitted according to the newest 
current time delay computed by said calculation means ] The effectiveness that a high speed 
and the data distribution management equipment which can perform data distribution efficiently 
are further realizable is done so. 

[0092] According to the next invention, a maintenance means holds at least said window size of 
the 1st terminal unit, the number of segments of the data received from said 1st terminal unit, 
and the existence of the confirmation-of-receipt response from said 2nd terminal unit. It is 
determined whether a decision means returns said confirmation-of-receipt response to the data 
which said 1st terminal unit transmitted with the combination of said window size which said 
maintenance means holds, said number of segments, and the existence of said confirmation-of- 
receipt response. A control means Since it is made to return this confirmation-of-receipt 
response when it is determined that said decision means will return said confirmation-of-receipt 
response, the effectiveness that a high speed and the data distribution management equipment 
which can perform data distribution efficiently are further realizable is done so. 
[0093] According to the next invention, a maintenance means holds the information on the 
window size of said 1st terminal unit. A control means the creation consistency of said 
confirmation-of-receipt response to the data which said 1st terminal unit transmitted according 
to the window size which the information on the window size which said maintenance means 
holds shows Adjustable, For example, since it is made to perform control which thins out a 
confirmation-of-receipt response, the effectiveness that a high speed and the data distribution 
management equipment which can perform data distribution efficiently are further realizable is 
done so. 

[0094] According to the next invention, a data buffer holds the data which said 1st terminal unit 
transmitted at least. A management tool manages the registration information on the data which 
said 1st terminal unit transmitted at least. When the confirmation-oi^receipt response to these 
data is received from said 2nd terminal unit with which the deletion control means transmitted 
the data which said 1st terminal unit transmitted, Since it is made to perform control which 
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deletes the registration information on these data that these data currently held at said data 
buffer and said management tool manage, the effectiveness that the load concerning data 
distribution management equipment is mitigable is done so. 

[0095] Counting of the number [ finishing / the confirmation of receipt ] of segments whose 
means is data for [ of the data held in said data buffer ] deletion is carried out. according to the 
next invention — counting — Each time of the reception of a confirmation-of-receipt response 
to these data from said 2nd terminal unit with which said deletion control means transmitted the 
data which said 1st terminal unit transmitted, Registration information is set as these data that 
said management tool manages confirmation-of-receipt ending, said counting ; — this 
confirmation of receipt in which a means carries out counting — finishing, when the set-up 
number of segments exceeds a predetermined number Since he is trying to delete the 
registration information on data [ finishing / this confirmation of receipt currently held at said 
data buffer ], and the data [ finishing / this confirmation of receipt ] which said management tool 
manages, the effectiveness that the load concerning data distribution management equipment is 
mitigable is done so. 

[0096] Counting of the number [ finishing / the confirmation of receipt ] of segments whose 
means is data for [ of the data held in said clata buffer ] deletion is carried out. according to the 
next invention — the 1st counting — A means carries out counting of the registration 
information on the data for [ of the data which said management tool manages ] deletion, the 2nd 
counting — Each time of the reception of a confirmation-of-receipt response to these data from 
said 2nd terminal unit with which said deletion control means transmitted the data which said 1 st 
terminal unit transmitted, The information about these data that said management tool manages 
is set as confirmation-of-receipt ending, said 1st counting — the confirmation of receipt in 
which a means carries out counting — finishing, when the set-up number of segments exceeds 
the 1st predetermined number The data [ finishing / this confirmation of receipt ] currently held 
at said data buffer are deleted, said 2nd counting — since he is trying to delete the registration 
information on data [ finishing / this confirmation of receipt ] when the registration information 
on the data [ finishing / the confirmation of receipt ] in which a means carries out counting 
exceeds the 2nd predetermined number, the effectiveness that the load concerning data 
distribution management equipment is mitigable is done so. 

[0097] It has a means further, according to the next invention — a time check — the time check 
whose means clocks predetermined time — Each time of the reception of a confirmation-of- 
receipt response to these data from said 2nd terminal unit with which said deletion control 
means transmitted the data which said 1st terminal unit transmitted, Registration information is 
set as these data that said management tool manages confirmation-ol^receipt ending, a time 
check, since he is trying to delete the registration information on data [ finishing / this 
confirmation of receipt currently held at said data buffer ], and the data [ finishing / this 
confirmation of receipt ] which said management tool manages when a means clocks said 
predetermined time The effectiveness that the load concerning data distribution management 
equipment is mitigable is done so. 



[Translation done.] 



http://www4.ipdl. ncipi. go jp/cgi-bin/tran_web_cgi_ejje 



2006/10/04 



JH.2U02-21 7963.A [ I bCHNICAL FIELDJ 1 ^— V 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD. 

[Field of the Invention] This invention is arranged on the transmission line between the 1st 
terminal unit which performs the communication link which needs the confirmation-of-receipt 
response to the transmitted data, and the 2nd terminal unit which is the communications-partner 
point of this 1st terminal unit. The transit delay between said 1st terminal unit is small as 
compared with the transit delay between said 2nd terminal unit. It is related with the data 
distribution management equipment which can perform return processing which creates and 
returns the confirmation-of-receipt response to the transfer processing which transmits the 
data from said 1st terminal unit to said 2nd terminal unit at least, and the this transmitted data. 
It is related with the data distribution management equipment which can improve the rate 
performance degradation depending on the receiving timing of the confirmation-of-receipt 
response especially at the time of data distribution. 
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PRIOR ART ... 

[Description of the Prior Art] From the former, TCP of a transmitting side performs data 
transmission one after another by the communication link using TCP by having a window size 
corresponding to a transmission buffer, restricting in this window size, and making a transmit 
window slide. When it becomes the situation of having not accepted the confirmation-of^receipt 
response for a certain reason/temporarily, TCP judges that it is in a congestion condition, makes 
a window size small, by this, tends to lower a throughput and tends to cancel congestion. 
[0003] However, while being large capacity like a satellite circuit, when TCP is physically used in 
the big circuit of a transit delay, 0.5 seconds or more may be taken for the confirmation-of- 
receipt response to this data to come on the contrary from data transmission with a physical 
distance. It is time amount until it judges the resending time-out time amount in general TCP, 
i.e., data transmission, to be failure for these 0.5 seconds and starts data resending, and TCP is 
the time amount judged that the congestion condition has arisen. Consequently, the trouble that 
the rate engine performance which balanced the mass magnitude of circuit original like a satellite 
circuit, i.e., a throughput, cannot be demonstrated arises. 

[0004] Drawin g 1 1 is the block diagram showing the configuration of the data distribution 
managerial system which used conventional data distribution management equipment 
(Information Processing Society of Japan research report 98-DPS-89 -12 reference). This data 
distribution managerial system is a system which can solve the trouble mentioned above and can 
raise a throughput. In drawing 1 1 , this data distribution managerial system has the transmitting 
gateway 100 connected to a sending set C1 1, a receiving set C12, and this sending set C1 1 and 
receiving set C12 through the circuits L1 1 and L12 which perform the communication link by 
TCP, respectively. A circuit L1 2 is a circuit with a large transit delay as compared with a circuit 
L1 1, for example, is a satellite circuit. 

[0005] In drawing 1 1 , a sending set C1 1 has the data packet output section 1 1 1 which outputs a 
data packet, and the temporary confirmation-of-receipt response receive section 112 which 
receives the temporary attainment Acknowledgement which the transmitting gateway 100 
created. While the transmitting gateway 100 has a buffer 101 and the distribution managed table 
102 The are recording section 103 which the data packet transmitted from the sending set C11 
is received [ section ], and stores up this data packet in a buffer 101, The output section 104 
which outputs the data data packet accumulated in the buffer 101 through the circuit L12 to a 
receiving set C12, The temporary confirmation-of-receipt response creation section 105 which 
creates the temporary confirmation-of-receipt response to the data packet which transmitted to 
the receiving set C12, The temporary confirmation-of-receipt response transmitting section 106 
which transmits this created temporary confirmation-of-receipt response to a sending set C11, 
With the temporary confirmation-of-receipt response receive section 107 which receives the 
confirmation-of-receipt response sent from the receiving set C12 Communication link 
information is acquired from the SYN (connection request) packet which received, and it has the 
delivery information storage control section 108 recorded on the distribution managed table 102 
as delivery information, and the resending processing section 109 which performs resending 
processing of a data packet. Moreover, a receiving set C12 has the data packet receive section 
121 which receives the data packet sent from the transmitting gateway 100, and the 
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confirmation-of-receipt responded-output section 122 which outputs a confirmation-of-receipt 
response to the transmitting gateway 100. 

[0006] If a data packet is sent out from a sending set C1 1, the transmitting gateway 100 will add 
the entry of this data packet to the distribution managed table 102 while accumulating the data 
packet which received in a, buffer 101 temporarily. The transmitting gateway 100 creates the 
data packet of a temporary attainment Acknowledgement to this data packet, and transmits this 
temporary attainment Acknowledgement to a sending set C1 1 while it transmits the data packet 
which received from the sending set C1 1 to a receiving set C12 through a circuit L12. 
[0007] If a data packet is received from the transmitting gateway 100, a receiving set C12 will 
create the confirmation-of-receipt response to this receiving data packet, and will transmit this 
confirmation-of-receipt response to the transmitting gateway 100. The data about a 
corresponding data packet and the data about the attainment check situation of this data packet 
are contained in this confirmation-of-receipt response. The transmitting gateway 100 which 
received the confirmation-of-receipt response from the receiving set C1 2 is a data packet 
currently held in the transmitting gateway 100, and clears the data packet corresponding to this 
confirmation-of-receipt response. 

[0008] Here, in the process in which a data packet is transmitted to a receiving set C12 from the 
transmitting gateway 100, when a transfer of this data packet goes wrong and a receiving set 
C12 is not able to receive this data packet, from a receiving set C12 side, three same 
confirmation-of-receipt responses are continued, it receives, and the transmitting gateway 100 
performs resending processing of this data packet. 

[0009] Thus, in the conventional data distribution managerial system, by returning a temporary 
confirmation-of-receipt response (tmpACK) to the transmission and coincidence of a data 
packet to a receiving set C12 from the transmitting gateway 100 to a sending set C1 1, the 
transmitting gateway 1 00 prevented reduction of the window size of TCP by ****** of a circuit 
L12, lost the fall of a throughput, and has improved degradation of the rate engine performance. 
[0010] Moreover, when the transmitting gateway 100 will hold this data packet and will receive 
three same confirmation-of-receipt responses (DuplicateACK) until it creates a temporary 
confirmation-of-receipt response and receives the confirmation-of-receipt response (ACK) from 
a receiving set if a data packet is received from a sending set, it judges transmission of this data 
packet to be failure, and is made to resend this data packet currently held. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, a maintenance means 
holds the information on the window size of said 1st terminal unit. It is determined whether a 
decision means performs return processing of said confirmation-of-receipt response based on 
the information on the window size which said maintenance means holds. Only when a control 
means determines that said decision means will perform return processing of said confirmation- 
o^receipt response, it is made to perform return processing of said confirmation-of-receipt 
response. Since he is trying to adjust the transmit timing or the amount of transmission of a 
confirmation-of-receipt response to a transmitting agency The effectiveness that the data 
distribution management equipment which can avoid the increment in a high speed and the rapid 
data transmitting rate which does not balance the situation of a transmitting agency while being 
able to perform data distribution efficiently, or the amount of data is realizable is further done so. 

[0090] According to the next invention, a maintenance means holds the information on the 
window size of said 1st terminal unit. Since the control means is made to perform control to 
which it carries out adjustable [ of the return timing of said confirmation-ofH"eceipt response to 
the data which said 1st terminal unit transmitted according to the window size which the 
information on the window size which said maintenance means holds shows ] The effectiveness 
that a high speed and the data distribution management equipment which can perform data 
distribution efficiently are further realizable is done so. 

[0091] According to the next invention, a calculation means the predetermined lower limit which 
carried out abbreviation correspondence from the current time delay made into initial value to 
the time delay of the return time which returns a confirmation-of-receipt response to said 1st 
terminal unit from the reception time of the confirmation-of-receipt response received from said 
2nd terminal unit The 2nd subtraction value which subtracted the 2nd value which carried out 
the multiplication of the predetermined value to the 1st subtraction value which subtracted the 
last window size from the current window size in said 1st terminal unit, Compute maximum with 
said predetermined lower limit, and the minimum value of this maximum and a predetermined 
upper limit is computed. The newest current time delay is computed by repeating the processing 
which resets this minimum value as said current time delay. Since said control means is made to 
perform control to which it carries out adjustable [ of the return timing of said confirmation-of- 
receipt response to the data which said 1st terminal unit transmitted according to the newest 
current time delay computed by said calculation means ] The effectiveness that a high speed 
and the data distribution management equipment which can perform data distribution efficiently 
are further realizable is done so. 

[0092] According to the next invention, a maintenance means holds at least said window size of 
the 1st terminal unit, the number of segments of the data received from said 1st terminal unit, 
and the existence of the confirmation-of-receipt response from said 2nd terminal unit. It is 
determined whether a decision means returns said confirmation-of-receipt response to the data 
which said 1st terminal unit transmitted with the combination of said window size which said 
maintenance means holds, said number of segments, and the existence of said confirmation-of- 
receipt response. A control means Since it is made to return this confirmation-of-receipt 
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response when it is determined that said decision means will return said confirmation-of-receipt 
response, the effectiveness that a high speed and the data distribution management equipment 
which can perform data distribution efficiently are further realizable is done so. 
[0093] According to the next invention, a maintenance means holds the information on the 
window size of said 1st terminal unit. A control means the creation consistency of said 
confirmation-of-receipt response to the data which said 1st terminal unit transmitted according 
to the window size which the information on the window size which said maintenance means 
holds shows Adjustable, For example, since it is made to perform control which thins out a 
confirmation-of-receipt response, the effectiveness that a high speed and the data distribution 
management equipment which can perform data distribution efficiently are further realizable is 
done so. 

-[0094] According to-the-next- invention,- a- data buffer-holds the data which said 1st terminal unit 
transmitted at least. A management tool manages the registration information on the data which 
said 1st terminal unit transmitted at least. When the confirmation-of-receipt response to these 
data is received from said 2nd terminal unit with which the deletion control means transmitted 
the data which said 1st terminal unit transmitted, Since it is made to perform control which 
deletes the registration information on these data that these data currently held at said data 
buffer and said management tool manage, the effectiveness that the load concerning data 
distribution management equipment is mitigable is done so. 

[0095] Counting of the number [ finishing / the confirmation of receipt ] of segments whose 
means is data for [ of the data held in said data buffer ] deletion is carried out. according to the 
next invention — counting — Each time of the reception of a confirmation-ol^receipt response 
to these data from said 2nd terminal unit with which said deletion control means transmitted the 
data which said 1st terminal unit transmitted, Registration information is set as these data that 
said management tool manages confirmation-of-receipt ending, said counting — this 
confirmation of receipt in which a means carries out counting — finishing, when the set-up 
number of segments exceeds a predetermined number Since he is trying to delete the 
registration information on data [ finishing / this confirmation of receipt currently held at said 
data buffer ], and the data [ finishing / this confirmation of receipt ] which said management tool 
manages, the effectiveness that the load concerning data distribution management equipment is 
mitigable is done so. 

[0096] Counting of the number [ finishing / the confirmation of receipt ] of segments whose 
means is data for [ of the data held in said data buffer ] deletion is carried out. according to the 
next invention — the 1st counting — A means carries out counting of the registration 
information on the data for [ of the data which said management tool manages ] deletion, the 2nd 
counting — Each time of the reception of a confirmation-of-receipt response to these data from 
said 2nd terminal unit with which said deletion control means transmitted the data which said 1st 
terminal unit transmitted, The information about these data that said management tool manages 
is set as confirmation-of-receipt ending, said 1st counting — the confirmation of receipt in 
which a means carries out counting — finishing, when the set-up number of segments exceeds 
the 1st predetermined number The data [ finishing / this confirmation of receipt ] currently held 
at said data buffer are deleted, said 2nd counting — since he is trying to delete the registration 
information on data [ finishing / this confirmation of receipt ] when the registration information 
on the data [ finishing / the confirmation of receipt ] in which a means carries out counting 
exceeds the 2nd predetermined number, the effectiveness that the load concerning data 
distribution management equipment is mitigable is done so. 

[0097] It has a means further, according to the next invention — a time check — the time check 
whose means clocks predetermined time — Each time of the reception of a confirmation-of- 
receipt response to these data from said 2nd terminal unit with which said deletion control 
means transmitted the data which said 1st terminal unit transmitted. Registration information is 
set as these data that said management tool manages confirmation-of-receipt ending, a time 
check, since he is trying to delete the registration information on data [ finishing / this 
confirmation of receipt currently held at said data buffer ], and the data [ finishing / this 
confirmation of receipt ] which said management tool manages when a means clocks said 
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predetermined time The effectiveness that the load concerning data distribution management 
equipment is mitigable is done so. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word vyhich can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM ... ...... . . 

[Problem(s) to be Solved by the Invention] however, in the conventional data distribution 
managerial system When a data segment is received from a sending set Ct iV the transmitting 
gateway 100 The transceiver buffer of a sending set C1 1 or the condition of a window, the ** 
that does not take into consideration the congestion condition of a circuit L1 1 further, Since the 
temporary confirmation-of-receipt response to all data segments is created immediately and he 
was trying to transmit to a sending set C1 1, the processing load of the transmitting gateway 100 
and a sending set C1 1 became large, and there was a trouble that the case where the rate 
engine performance deteriorates as a result arose. 

[0012] Moreover, although transmitted by the throughput determined according to the condition 
of the receiving window of the sending set C1 1 which the receiving set C12 grasps, data 
including the confirmation-of-receipt response transmitted from the receiving set C12 When 
data are received in the transmitting gateway 100 Since data transfer was performed by the 
throughput based on the last old window size, When the receive buffers or receiving windows of 
a sending set C1 1 are decreasing in number, It could not respond to the condition of the receive 
buffer or receiving window where the sending set C1 1 was updated, but there was a trouble that 
the receive buffer and window of a sending set C11 may cause overflow. 

[0013] This invention was made in view of the above, adjusts the transmit timing or the amount 
of transmission of a temporary confirmation-of-receipt response in consideration of conditions, 
such as congestion of a transceiver buffer, a window size, and a circuit, and aims at obtaining 
further a high speed and the data distribution management equipment which can perform data 
distribution efficiently. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the daita 
distribution management equipment concerning this invention It is arranged on the transmission 
line between the 1st terminal unit which performs the communication link which needs the 
confirmation-of-receipt response to the transmitted data, and the 2nd terminal unit which is the 
communications-partner point of this 1st terminal unit. The transit delay between said 1st 
terminal unit is small as compared with the transit delay between said 2nd terminal unit. In the 
data distribution management equipment which can perform return processing which creates and 
returns the confirmation-of-receipt response to the transfer processing which transmits the 
data from said 1st terminal unit to said 2nd terminal unit at least, and the this transmitted data A 
maintenance means to hold the information on the window size of said 1st terminal unit, A 
decision means to determine whether perform return processing of said confirmation-of-receipt 
response based on the information on the window size which said maintenance means holds, 
When it is determined that said decision means will perform return processing of said 
confirmation-of-receipt response, it is characterized by having the control means which 
performs return processing of said confirmation-of-receipt response. 

[0015] According to this invention, a maintenance means holds the information on the window 
size of said 1st terminal unit. It is determined whether a decision means performs return 
processing of said confirmation-of-receipt response based on the information on the window 
size which said maintenance means holds. Only when a control means determines that said 
decision means will perform return processing of said confirmation-of-receipt response, it is 
made to perform return processing of said confirmation-of-receipt response, and he is trying to 
adjust the transmit timing or the amount of transmission of a confirmation-of-receipt response 
to a transmitting agency. 

[0016] The data distribution management equipment concerning the next invention is arranged 
on the transmission line between the 1st terminal unit which performs the communication link 
which needs the confirmation-of-receipt response to the transmitted data, and the 2nd terminal 
unit which is the communications-partner point of this 1st terminal unit. The transit delay 
between said 1st terminal unit is small as compared with the transit delay between said 2nd 
terminal unit. In the data distribution management equipment which can perform return 
processing which creates and returns the confirmation-of-receipt response to the transfer 
processing which transmits the data from said 1st terminal unit to said 2nd terminal unit at least, 
and the this transmitted data A maintenance means to hold the information on the window size 
of said 1st terminal unit, It is characterized by having the control means which performs control 
to which it carries out adjustable [ of the return timing of said confirmation-of-receipt response 
to the data which said 1st terminal unit transmitted according to the window size which the 
information on the window size which said maintenance means holds shows ]. 
[0017] According to this invention, a maintenance means holds the information on the window 
size of said 1st terminal unit, and the control means is made to perform control to which it 
carries out adjustable [ of the return timing of said confirmation-of-receipt response to the data 
which said 1st terminal unit transmitted according to the window size which the information on 
the window size which said maintenance means holds shows ]. 
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[0018] The data distribution management equipment concerning the next invention the 
predetermined lower limit which carried out abbreviation correspondence from the current time 
delay made into initial value to the time delay of the return time which returns a confirmation- 
of-receipt response to sdid 1st terminal unit in the above-mentioned invention from the 
reception time of the confjrmation-of-receipt response received from said 2nd terminal unit The 
2nd subtraction value which subtracted the 2nd value which carried out the multiplication of the 
predetermined value to the 1st subtraction value which subtracted the last window size from the 
current window size in said 1st terminal unit, Compute maximum with said predetermined lower 
limit, and the minimum value bf this maximum and a predetermined upper limit is computed. It 
has further a calculation means to compute the newest current time delay by repeating the 
processing which resets this minimum value as said current time delay. Said control means It is 
characterized by performing control to which it carries out adjustable [ of the return timing of 
said confirmation-of-receipt response to the data which said 1st terminal unit transmitted 
according to the newest current time delay computed by said calculation means ]. 
[0019] According to this invention, a calculation means the predetermined lower limit which 
carried out abbreviation correspondence from the current time delay made into initial value to 
the time delay of the return time which returns a confirmation-of-receipt response to said 1st 
terminal unit from the reception time of the confirmation-of-receipt response received from said 
2nd terminal unit The 2nd subtraction value which subtracted the 2nd value which carried out 
the multiplication of the predetermined value to the 1st subtraction value which subtracted the 
last window size from the current window size in said 1 st terminal unit, Compute maximum with 
said predetermined lower limit, and the minimum value of this maximum and a predetermined 
upper limit is computed. The newest current time delay is computed by repeating the processing 
which resets this minimum value as said current time delay. It is made to perform control to 
which it carries out adjustable [ of the return timing of said confirmation-of-receipt response to 
the data which said 1st terminal unit transmitted according to the newest current time delay by 
which said control means was computed with said calculation means ]. 

[0020] The data distribution management equipment concerning the next invention is arranged 
on the transmission line between the 1st terminal unit which performs the communication link 
which needs the confirmation-of-receipt response to the transmitted data, and the 2nd terminal 
unit which is the communications-partner point of this 1st terminal unit. The transit delay 
between said 1st terminal unit is small as compared with the transit delay between said 2nd 
terminal unit. In the data distribution management equipment which can perform return 
processing which creates and returns the confirmation-of-receipt response to the transfer 
processing which transmits the data from said 1st terminal unit to said 2nd terminal unit at least, 
and the this transmitted data A maintenance means to hold at least said window size of the 1st 
terminal unit, the number of segments of the data received from said 1st terminal unit, and the 
existence of the confirmation-of-receipt response from said 2nd terminal unit, A decision means 
to determine whether return said confirmation-of-receipt response to the data which said 1st 
terminal unit transmitted with the combination of said window size which said maintenance 
means holds, said number of segments, and the existence of said confirmation-of-receipt 
response, When it is determined that said decision means will return said confirmation-of-receipt 
response, it is characterized by having the control means which returns this confirmation-of- 
receipt response. 

[0021] According to this invention, a maintenance means holds at least said window size of the 
1st terminal unit, the number of segments of the data received from said 1st terminal unit, and 
the existence of the confirmation-of-receipt response from said 2nd terminal unit. It is 
determined whether a decision means returns said confirmation-of-receipt response to the data 
which said 1st terminal unit transmitted with the combination of said window size which said 
maintenance means holds, said number of segments, and the existence of said confirmation-of- 
receipt response. A control means When it is determined that said decision means will return 
said confirmation-of-receipt response, it is made to return this confirmation-of-receipt 
response. 

[0022] The data distribution management equipment concerning the next invention is arranged 
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on the transmission line between the 1st terminal unit which performs the communication link 
which needs the confirmation-of-receipt response to the transmitted data, and the 2nd terminal 
unit which is the communications-partner point of this 1st terminal unit. The transit delay 
between said 1st terminal unit is small as compared with the transit delay between said 2nd v 
terminal unit. In the data distribution management equipment which can perform return 
processing which creates and returns the confirmation-of-receipt response to the transfer 
processing which transmits the data from said 1st terminal unit to said 2nd terminal unit at least, 
and the this transmitted data A maintenance means to hold the information on the window size 
of said 1st terminal unit, It is characterized by having the control means which performs control 
to which it carries out adjustable [ of the creation consistency of said confirmation-of-receipt 
response to the data which said 1st terminal unit transmitted according to the window size which 
the information on the window size which said maintenance means holds shows ]. 
[0023] According to this invention, a maintenance means holds the information on the wfindow 
size of said 1st terminal unit, and it is made to perform control whose control means thins out 
adjustable, for example, a confirmation-of-receipt response, for the creation consistency of said 
confirmation-of-receipt response to the data which said 1st terminal unit transmitted according 
to the window size which the information oh the window size which said maintenance means 
holds shows. 

[0024] The data buffer to which the data distribution management equipment concerning the 
next invention holds the data which said 1st terminal unit transmitted at least in the above- 
mentioned invention, The management tool which manages the registration information on the 
data which said 1st terminal unit transmitted at least, When the confirmation-of-receipt 
response to these data is received from said 2nd terminal unit which transmitted the data which 
said 1st terminal unit transmitted, It is characterized by having further the deletion control 
means which performs control which deletes the registration information on these data that 
these data currently held at said data buffer and said management tool manage. 
[0025] According to this invention, a data buffer holds the data which said 1st terminal unit 
transmitted at least. A management tool manages the registration information on the data which 
said 1st terminal unit transmitted at least. When the confirmation-of-receipt response to these 
data is received from said 2nd terminal unit with which the deletion control means transmitted 
the data which said 1st terminal unit transmitted, It is made to perform control which deletes the 
registration information on these data that these data currently held at said data buffer and said 
management tool manage. 

[0026] It has a means further, counting to which the data distribution management equipment 
concerning the next invention carries out counting of the number [ finishing / the confirmation of 
receipt ] of segments which is data for [ of the data held in said data buffer ] deletion in the 
above-mentioned invention — Each time of the reception of a confirmation-of-receipt response 
to these data from said 2nd terminal unit which transmitted the data with which said 1st terminal 
unit transmitted said deletion control means, Registration information is set as these data that 
said management tool manages confirmation-of-receipt ending, said counting — this 
confirmation of receipt in which a means carries out counting — finishing — when the set-up 
number of segments exceeds a predetermined number, it is characterized by deleting the 
registration information on data [ finishing / this confirmation of receipt currently held at said 
data buffer ], and the data [ finishing / this confirmation of receipt ] which said management tool 
manages. 

[0027] Counting of the number [ finishing / the confirmation of receipt ] of segments whose 
means is data for [ of the data held in said data buffer ] deletion is carried out. according to this 
invention — counting — Each time of the reception of a confirmation-of-receipt response to 
these data from said 2nd terminal unit with which said deletion control means transmitted the 
data which said 1st terminal unit transmitted, Registration information is set as these data that 
said management tool manages confirmation-of-receipt ending, said counting — this 
confirmation of receipt in which a means carries out counting — finishing — when the set-up 
number of segments exceeds a predetermined number, he is trying to delete the registration 
information on data [ finishing / this confirmation of receipt currently held at said data buffer ], 
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and the data [ finishing / this confirmation of receipt ] which said management tool manages 
[0028] the 1st counting to which the data distribution management equipment concerning the 
next invention carries out counting of the number [ finishing / the confirmation of receipt ] of 
segments which is data for [ of the data held in said data buffer ] deletion in the above- 
mentioned invention — with a means It has a means further, the 2nd counting which carries out 
counting of the registration information on the data for [ of the data which said management tool 
manages ] deletion — said deletion control means Each time of the reception of a confirmation- 
of-receipt response to these data from said 2nd terminal unit which transmitted the data which 
said 1 st terminal unit transmitted, The information about these data that said management tool 
manages is set as confirmation-of-receipt ending, said 1st counting — the confirmation of 
receipt in which a means carries out counting — finishing, when the set-up number of segments 
exceeds the 1st predetermined number the data [ finishing /-this confirmation of receipt ] 
currently held at said data buffer — deleting — said 2nd counting — when the registration 
information on the data [ finishing / the confirmation of receipt ] in which a. means carries out 
counting exceeds the 2nd predetermined number, it is characterized by deleting the registration 
information on data [ finishing / this confirmation of receipt ]. 

[0029] Counting of the number [ finishing / the confirmation of receipt ] of segments whose 
means is data for [ of the data held in said data buffer ] deletion is carried out. according to this 
invention — the 1st counting — A means carries out counting of the registration information on 
the data for [ of the data which said management tool manages ] deletion, the 2nd counting — 
Each time of the reception of a confirmation-of-receipt response to these data from said 2nd 
terminal unit with which said deletion control means transmitted the data which said 1st terminal 
unit transmitted, The information about these data that said management tool manages is set as 
confirmation-of-receipt ending, said 1st counting — the confirmation of receipt in which a 
means carries out counting — finishing, when the set-up number of segments exceeds the 1 st 
predetermined number the data [ finishing / this confirmation of receipt ] currently held at said 
data buffer — deleting — said 2nd counting ■ — when the registration information on the data 
[ finishing / the confirmation of receipt ] in which a means carries out counting exceeds the 2nd 
predetermined number, he is trying to delete the registration information on data [ finishing / this 
confirmation of receipt ] 

[0030] It has a means further, the time check whose data distribution management equipment 
concerning the next invention clocks predetermined time in the above-mentioned invention — 
said deletion control means Each time of the reception of a confirmation-of-receipt response to 
these data from said 2nd terminal unit which transmitted the data which said 1st terminal unit 
transmitted, Registration information is set as these data that said management tool manages 
confirmation-of-receipt ending, said time check — when a means clocks said predetermined 
time, it is characterized by deleting the registration information on data [ finishing / this 
confirmation of receipt currently held at said data buffer ], and the data [ finishing / this 
confirmation of receipt ] which said management tool manages. 

[0031] It has a means further, according to this invention — a time check — the time check 
whose means clocks predetermined time — Each time of the reception of a confirmation-of- 
receipt response to these data from said 2nd terminal unit with which said deletion control 
means transmitted the data which said 1 st terminal unit transmitted, these data that said 
management tool manages — registration information — the confirmation of receipt — finishing 
— setting up — a time check — when a means clocks said predetermined time, he is trying to 
delete the registration information on data [ finishing / this confirmation of receipt currently held 
at said data buffer ], and the data [ finishing / this confirmation of receipt ] which said 
management tool manages 
[0032] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the gestalt 
of suitable operation of the data distribution management equipment concerning this invention is 
explained to a detail. 

[0033] Gestalt 1. drawin g 1 of operation is the block diagram showing the configuration of the 
data distribution managerial system containing the data distribution management equipment 



http:// www4.ipdl. ncipi.go.jp/ cgi-bin/tran_web__cgi_ejje 



2006/10/04 



JP,2002-217963,A [MEANS] 



5/13 ^— v 



which is the gestalt 1 of implementation of this invention. In drawin g 1 , a terminal unit C1 is 
connected to data distribution management equipment 10 through circuit 2a, data distribution 
management equipment 10 is connected to data distribution management equipment 20 through 
a circuit 3, and, as for this data distribution managerial system, data distribution management v 
equipment 20 is connected to a terminal unit C2 through circuit 2b. A circuit 3 is a big circuit of 
transit delays, such as a satellite circuit, and circuit 2a and 2b are circuits with a small transit 
delay as compared with a circuit 3. 

[0034] Data distribution management equipment 10 has gateway function part 10a, the 
distribution managed table 1, the protocol managed table 5, and a transmission buffer 6 and a 
receive buffer 7. With the communications department 17 where Gateway SG performs radial 
transfer of a data packet between terminal units C1 With the communications department 1 1 
which performs radial transfer of a data packet between the terminal units C2 through data 
distribution management equipment 20 The tmpACK buffer 4 which saves the data packet for 
creating a temporary confirmation-of-receipt response (tmpACK), The tmpACK use judging 
section 12 which judges whether tmpACK is returned to the data packet which transmitted to 
the terminal unit C2, and the tmpACK creation section 13 which creates tmpACK based on the 
data packet which received from the terminal unit C1 f The SGTimer count area 14 which the 
time-out time amount (SGTimer) of the confirmation-oi^receipt response for every data packet 
is counted [ count area ] up, and generates the time-out event of the waiting for this 
confirmation-of-receipt response, The distribution data-logging section 15 which performs 
processing which writes the information on whether tmpACK was transmitted to the terminal 
unit C1, and the information about the confirmation-of-receipt response from a terminal unit C2 
in the distribution managed table 1, It has SG distribution Management Department 16 which 
manages distribution of a data packet corresponding to the contents of a SGTimer value and the 
distribution managed table 1. 

[0035] In addition, in drawing 1 , although the transmission buffer 6, the receive buffer 7, and the 
tmpACK buffer 4 are shown as a respectively separate buffer, they may be made to mount not 
only this but partial or all as the same buffer. Moreover, even if it is the case where it mounts as 
the same buffer even if it is the case where it mounts as a separate buffer, the increase in 
efficiency of management and retrieval can be attained by preparing the managed table which 
can be used with the information which includes control information etc. according to the 
management purpose and which is not illustrated, and mounting so that the storing location of 
packet data may be identifiable. 

[0036] Data distribution management equipment 20 has the same configuration as data 
distribution management equipment 10. Data distribution management equipment 10 transmits 
the data packet transmitted from the terminal unit C1 to a terminal unit C2 through data 
distribution management equipment 20. Under the present circumstances, data distribution 
management equipment 10 receives the data packet which received from the terminal unit C1 in 
the tmpACK use judging section 1 2. When judged with judging and applying whether the return 
function of tmpACK is applied, The temporary attainment Acknowledgement (tmpACK) to the 
data packet transmitted to the terminal unit CI is returned. Data distribution management 
equipment 20 Only routing processing which transmits the data packet sent from data 
distribution management equipment 10 to a terminal unit C2 like the usual gateway is performed, 
and return processing of tmpACK is not performed. Moreover, data distribution management 
equipment 20 transmits the data packet transmitted from the terminal unit C2 to a terminal unit 
C1 through data distribution management equipment 10. Under the present circumstances, data 
distribution management equipment 20 receives the data packet which received from the 
terminal unit C2 in the tmpACK use judging section 12. When judged with judging and applying 
whether the return function of tmpACK is applied, tmpACK to the data packet transmitted to the 
terminal unit C2 is returned. Data distribution management equipment 10 Only routing processing 
which transmits the data packet sent from data distribution management equipment 20 to a 
terminal unit C1 like the usual gateway is performed, and return processing of tmpACK is not 
performed. Two-way communication between terminal units C [ C1 and ] 2 is realized by this. In 
addition, although a terminal unit C1 considers as a transmitting-side terminal, a terminal unit C2 
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considers as a receiving-side terminal and processing of data distribution management 
equipment 10 of operation is explained by the following explanation, processing of data 
distribution management equipment 20 when a terminal unit C2 considers as a transmitting-side 
terminal and a terminal unit C1 carries out a receiving-side terminal of operation is the same as 
data distribution management equipment 10. 

[0037] Here, with reference to drawing 2 - drawing 8 , data distribution management processing 
of data distribution management equipment 10 is explained. First, if the communications 
departments 17 and 11 of Gateway SG receive a data packet, this data packet that received is 
saved at a receive buffer 7 temporarily, and SG distribution Management Department 16 
performs message distribution processing shown in drawing 2 . 

[0038] In drawin g 2 , the tmpACK use judging section 12 checks the data packet which received 
-first, it opts for "ON" of a tmpAGK available flag to the receiving data packet which data 
distribution management equipment 10 has according to this check result, and "OFF", and the 
information on a receiving data packet including "ON" of a tmpACK available flag, and "OFF is 
registered into the distribution managed table 1 if needed (step S11). 

[0039] Then, it judges whether use control of tmpACK is performed based on a tmpACK control 
flag (step S12). In not performing use control of tmpACK (steps S12 and NO), it ends this 
processing as it is, and in performing use control of tmpACK (steps S12 and YES), tmpACK use 
control processing is performed (step S13), and it ends this processing. 

[0040] Drawing 3 is a flow chart which shows the check procedure of the packet in step S1 1 
shown in drawing 2 . In drawin g 3 , data distribution management equipment 10 first judges 
whether the IP address of the data packet which received is a right IP address, and it is the 
transfer the transmission place of the data packet which received minded the big circuit of delay 
using path managed table 1a (step S21). At this step S21, it checks whether the header of a 
network layer is an IP header, and judges whether a transit delay circuit exists after that on the 
path determined by the routing function using the distribution managed table 1. When the 
protocol does not use IP, it is not the address of a right format and a transit delay circuit does 
not exist on the path to the destination further (steps S21 and NO), a tmpACK available flag is 
set as "OFF" (step S22), the data packet which received is transmitted to the destination (step 
S23), and a return is carried out to step S1 1. In addition, when using the managed table which is 
prepared in the separate buffer or the same buffer mentioned above and which is not illustrated, 
you may make it hold this tmpACK available flag as information in this managed table. 
[0041] Here, drawing 4 is drawing showing the contents of path managed table 1a. In drawing 4 , 
for every destination IP, the path to the destination is managed by this path managed table 1a, 
and existence is described for delay for every path. For example, although four paths of path 1 
- "4" are listed when Destination IP is "10.74.3.200", the path of a path "1" turns into a path 
with delay. Therefore, when a path "1" is chosen, it is judged that it is the transfer to the circuit 
of delay dependence. 

[0042] Then, when the IP address of the data packet which received is right and a transit delay 
exists in the path to the destination (steps S21 and YES), the tmpACK use judging section 12 
judges whether the protocol of IP header is delay dependence using the protocol managed table 
5 (step S24). When the protocol of IP header is delay dependence (steps S24 and YES), it judges 
whether the transmit port of a TCP header is delay dependence further (step S25). When the 
protocol of IP header is not delay dependence (steps S24 and NO), and when the transmit port 
of a TCP header is not delay dependence (steps S25 and NO), a tmpACK available flag is set as 
"OFF" (step S22), the data packet which received further is transmitted to the destination (step 
S23), and a return is carried out to step S1 1. 

[0043] Here, drawing 5 is drawing showing an example of the judgment table in the protocol 
managed table 5 which the tmpACK use judging section 12 uses. In drawing 5 , the item D1 of a 
reference header shows the header unit used for the judgment of the data packet for a 
judgment. Moreover, the item D2 of a protocol name shows the classification item of the 
protocol of the data in the header unit specified by the item D1 of a reference header. 
Furthermore, the information which shows whether the item D3 of spoofing use propriety is the 
protocol which should use return processing of tmpACK is expressed. If concrete decision 
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processing of steps S24 and S25 based on this judgment table is explained, it will set to step 
S24 first. The tmpACK use judging section 12 When judged with having received the data of TCP 
with reference to the sequence of bytes which shows the protocol of received IP header of a 
data packet, it sets to step S25. When judged with it not being BGP with reference to the 
transmitting agency port number of a TCP header unit, it can be judged that return processing of 
tmpACK can be used. On the other hand, when the data of BGP are received, it can be judged 
that return processing of tmpACK cannot be used. 

[0044] Moreover, in step S24, when the higher-level protocol in the protocol section of IP 
header is not a protocol of delay dependence in data distribution management equipment 10 
(steps S24 and NO), as mentioned above, a tmpACK available flag "is cleared" (step S22), the 
data packet which received is transmitted to the destination (step S23), and a return is carried 
out to step S11. On the other hand in step S24, a higher-level protocol is judged to be the 
protocol of delay dependence, in step S25 also when it is not the protocol of the delay 
dependence based on the transmitting agency port number of a TCP header, as mentioned 
above, a tmpACK available flag "is cleared" (step S22), the data packet which received is 
transmitted to the destination (step S23), and a return is carried out to step S1 1. 
[0045] Now, in steps S24 and S25, when it is judged that it is the protocol of delay dependence, 
with reference to the value of the code bit of the header unit of the data packet which received, 
it judges whether it is a data packet at the time of communication link initiation (step S26). The 
buffer of dedication is formed as a packet buffer at the time of the initiation which is not 
illustrated. Or it is good also as a packet buffer at the time of the initiation which is not 
illustrated using buffers, such as a receive buffer 7 and a transmission buffer 6. In addition, a tag 
is attached for every class of every communication link at the time of defining what has the 
same equipment and the same communication link port which communicate as one 
communication link, and communication link, and you may make it manage the whole combination 
of the sending set which communicates the data packet saved at a packet buffer at the time of 
the initiation which is not illustrated every sending set and the whole receiving set, and a 
receiving set. 

[0046] In not being a data packet at the time of communication link initiation (steps S26 and 
NO), the data packet which received judges whether it is a registered communication link already 
on the distribution managed table 1 (step S27). At this step S27, all of combination with the 
transmitting agency port the transmitting agency IP of an in [ IP header ] and in a TCP header 
and the combination of Destination IP and a destination port make the same communication link 
the same management unit, and it is judged that it is a registered communication link. 
[0047] Here, drawing 6 is drawing showing an example of a distribution managed table. In drawin g 
6 , items D1 1-D 16 are items showing the information about the communication link with the 
same management unit, and items D17-D 19 are items showing the information about the data 
packet which data distribution management equipment 10 received in the communication link 
with the same management unit. Each items D11-D 19 are the information acquired from the 
data packet which data distribution management equipment 10 received. An item D13 expresses 
a transmitting agency port number, an item D14 expresses a destination port number, an item 
D11 expresses the transmitting agency IP address of the communication link to manage, and the 
item D16 expresses [ an item D12 expresses a destination IP address, and / an item D15 shows 
a temporary ACK halt flag and ] each newest transmitting window size and newest receiving 
window size in a transmitting agency and the destination. Moreover, an item D1 7 expresses the 
sequence number of the data segment which data distribution management equipment 10 
received in this communication link, and the item D18 expresses the information about 
transmission of tmpACK. The information on whether the information and tmpACK of whether to 
be the data packet which can transmit were transmitted including the case of conditioning when 
certain conditions are ready to a transmitting agency etc. is used for the information on this item 
D18 as a value, moreover, finishing [ an item D19 / the data packet which expresses the 
information over the confirmation-of-receipt response (RRACK) from the destination, and 
corresponds in drawin g 6 / reception of RRACK ] — it is — it has two values of the "ACK 
waiting" showing being in the condition of waiting for the attainment showing things of "finishing 
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[ ACK reception ]" and RRACK. 

[0048] In drawing 6 in a line DD 1 for example, from the transmit port "FTP.DATA" of the 
terminal unit "10.74.3.177" of a transmitting agency In the communication link to the destination 
port "1301" of the terminal unit "10.74.3.200" of the destination A temporary ACK halt flag is 
"OFF". The transmitting window size and receiving window size of a transmitting agency, And 
the data packet which all of the transmitting window size and receiving window size of the 
destination are 16 K bytes, and has a sequence number "398" Even when transmission of 
tmpACK becomes that is, improper [ "improper" ] and what kind of conditions, it is the data 
packet which does not transmit tmpACK and expresses that it is in the condition of waiting for 
the confirmation-of-receipt response from the destination at present. 

[0049] SG distribution Management Department 16 can perform management of the transmission 
buffer 6 of control of the transmitting rate of RRACK which is the confirmation-of-receipt 
response from tmpACK and the destination to control [ of resending according to the 
management, the confirmation of receipt, and the receiving result of tmpACK of a data packet ], 
and transmitting origin, control of the transfer rate to the destination, and data distribution 
management equipment 10, and a receive buffer 7 using the item added if needed [ the item and 
if needed ] this distribution managed table 1 mentioned above. 

[0050] It judges whether data distribution management equipment 10 has the communication link 
expressed with combination with the transmitting agency port the transmitting agency IP of an in 
[ IP header 1 and in a TCP header, and the combination of Destination IP and a destination port 
in the distribution managed table 1 with reference to the transmitting agency port number and 
the destination port number in the transmitting agency IP address in received IP header of a 
data packet, a destination IP address, and a TCP header using this distribution managed table 1. 
When it is the communication link which is not registered into the distribution managed table 1 
as a result of this decision (steps S27 and NO), it will shift to step S22. 
[0051] Moreover, when it is judged that it is the communication link registered into the 
distribution managed table 1 (steps S27 and YES), Shift to step S31 and the data packet which 
received judges whether it is a data packet in the receiving window of the destination. When it is 
a data packet in the receiving window of the destination (steps S31 and YES), When it shifted to 
step S32 and is not a data packet in the receiving window of the destination (steps S31 and NO), 
A tmpACK available flag "is cleared". On the distribution managed table 1 The information about 
a data packet is registered, a tmpACK available flag is set as "OFF" (step S39), the data packet 
which received is transmitted to the destination (step S23), and a return is carried out to step 
S11. 

[0052] On the other hand, when it is judged in step S32 that it is not the data packet of 
communication link termination, it shifts to step S34. The distribution managed table 1 is referred 
to in step S34. The Window size of a convention of the "transmitting Window size" of a 
transmitting agency, For example, the Window size of a convention of the "receiving Window 
size" of whether it has reached more than "2" and the destination, For example, when it judged 
whether it would have reached more than "2" and it is judged that both sides have reached 
regular Window size (steps S34 and YES), The tmpACK available flag of data distribution 
management equipment 10 is set as "OFF" (step S39), the data packet which received is 
transmitted to the destination (step S23) f and a return is carried out to step S11. Moreover, in 
step S32, when it is judged that it is the data packet of communication link termination (steps 
S32 and YES), it shifts to step S40. At step S40, improper [ "improper" ] and "finishing [ FIN 
flag reception ]" are put into the item D18 about tmpACK transmission of the distribution 
managed table shown in drawin g 6 , and it shifts to it at step S23. 

[0053] On the other hand, when Window size is judged not to be enough in step S34, it judges 
whether the data packet which received is the confirmation-of-receipt response from a terminal 
unit C2 (step S35). When it is judged that the data packet which received is not the 
confirmation-of-receipt response from a terminal unit C2 (steps S35 and NO), information is 
registered into the distribution managed table 1, a tmpACK available flag is set as "ON" (step 
S37), the data packet which received is transmitted to the destination (step S23), and a return is 
carried out to step S11. In addition, the data packet "set" the tmpACK available flag is saved at 
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a transmission buffer 6. In case step S37 is processed, depending on mounting, the information 
on whether use of tmpACK is possible is set up as information in the arrival time point of the 
newest data packet for every entry of the information about each data packet of the distribution 
managed table 1. This can perform fine control according to the condition of the window size of 
not performing tmpACK use control for example, at the time of a slow start. 
[0054] When it is judged that the data packet which received is the confirmation-of-receipt 
response from a terminal unit C2 (steps S35 and YES), At the tmpACK buffer 4, save the data 
packet which received, and it is received at SG distribution Management Department 1 6 of data 
distribution management equipment 10. The event which notifies having received the 
confirmation-of-receipt response from the terminal unit C2 is generated, a tmpACK available flag 
is set as "ON" (step S36), and a return is carried out to step S11. In addition, processing of this 
step S36 can also save only the required parts of for example, IP header, IP data division, etc. by 
mounting. Moreover, the data packet which received judges whether it is a data packet after 
what was already registered as a data packet for tmpACK creation, and you may make it register 
the data packet of the newest, i.e., the very back, as a data packet for tmpACK creation by a 
sequence number etc. Moreover, in step S35, also when the data packet which received is not 
the confirmation-of-receipt response from a terminal unit C2 (steps S35 and NO), it is also 
possible to save the data packet which received at the tmpACK buffer 4, and to use the data for 
tmpACK creation time as an object for tmpACK creation. 

[0055] On the other hand, when it is judged in step S26 that it is the data packet of 
communication link initiation, it judges whether it is correctly transmitted and received as the 
procedure of a communication link of the data packet of communication link initiation including 
the data packet which is making a current judgment (step S29). According to a series of 
activities, the data packet of communication link initiation is saved at a packet buffer at the time 
of the initiation which does not illustrate only the thing which had it checked to have reached in 
order of the right. Therefore, what is necessary will be just to check either of whether decision 
of this step S29 is the data packet which should be received by the degree of the data packet 
for the time of the communication link initiation received by the last in whether the data packet 
which received is a data packet for the time of the first communication link initiation, and the 
same communication link. 

[0056] Then, when data distribution management equipment 10 is judged to have received the 
data packet of communication link initiation in right sequence (steps S29 and YES), additional 
registration of the information on this data packet is carried out at the distribution managed 
table 1 (step S30). Then, when it judges whether the data packet which received is the 
confirmation-of-receipt response from a terminal unit C2 (step S41) and it is judged that it is 
the confirmation-of-receipt response from a terminal unit C2 (steps S41 and YES), after 
processing step S36 mentioned above, a return is carried out to step S1 1. On the other hand, 
when it is judged that it is not the confirmation-of-receipt response from a terminal unit C2 
(steps S41 and NO), the data packet which received is transmitted to the destination (step S23), 
and a return is carried out to step S1 1. 

[0057] On the other hand, it sets to step S29. When it is judged that it is not the communication 
link registered into the distribution managed table 1 in step S27 when data distribution 
management equipment 10 is judged to have not received the data packet of communication link 
initiation in right sequence (steps S29 and NO) (steps S27 and NO), The tmpACK available flag 
of data distribution management equipment 10 "is cleared" (step S22), the data packet which 
received is transmitted to the destination (step S23), and a return is carried out to step S1 1. 
[0058] Below, with reference to the flow chart shown in drawing 7 , the detailed level procedure 
of the tmpACK use control processing by step S13 shown in drawing 2 is explained. Drawing 7 is 
a flow chart which shows the adjustment procedure of the transmit timing of tmpACK according 
to a window size. Here, a data segment is received and this adjustment processing is started 
with reference to a tmpACK use control flag by a tmpACK use control implementation event or 
the event outputted from the timer in connection with delay temporary ACK, or a counter. After 
delay temporary ACK waits for reception of fixed time amount or the number of fixed packets, it 
is creating and transmitting temporary ACK (tmpACK), and aims being the same as that of the 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgi_ejje 



2006/10/04 



10/13 v 



technique of the delay ACK in TCP etc. at urging processing of data distribution management 
equipment 10 and reduction of the flows between data distribution management equipment 10. 
[0059] With therefore, the event which the timer in connection with delay temporary ACK and a 
counter output In for example, the case of mounting using delay temporary ACK by the approach 
of performing creation and transmission of delay temporary ACK after waiting fixed time The 
timer with which the tmpACK use judging section 12 measures the timing which generates delay 
temporary ACK, It has the delay temporary ACK time amount progress flag with which the value 
of ON and OFF is set up by a time-out time amount variable or a constant, and them, and it 
generates in order to tell that the latency time for delay temporary ACK came to the tmpACK 
creation section 13 for every fixed time amount. 

[0060] In drawin g 7 , it judges whether the data packet of communication link termination is 
receiving settled with reference to the value of the flag set up by a series of processings first 
shown in drawin g 3 received [ FIN ] (step S51). When finishing [ FIN packet reception ] is judged 
(steps S51 and YES), a return is carried out to step S13 as it is. On the other hand, when 
finishing [ FIN packet reception ] is not judged (steps S51 and NO), it judges whether the data 
packets saved at the tmpACK buffer 4 are an SYN data packet and an ACK data packet 
(SYN+ACK) (packet) (step S52). (SYN+ACK) When it is a packet (steps S52 and YES), it 
transmits to the transmitting [ a non-transmitted packet (SYN+ACK) ] origin C1, i.e., a terminal 
unit, (step S53), and a return is carried out to step S13. a ****** [ having, received the data 
segment required for transmission of tmpACK on the other hand, with reference to "ON" of the 
temporary ACK creation halt flag shown in the distribution managed table 1 and draw ing 6 
mentioned later, and "OFF", when it is judged that the data packet saved at the tmpACK buffer 
4 is not a packet (SYN+ACK) in step S52 (steps S52 and NO) ] — and it judges that it is 
temporary ACK ready-for-sending ability (step S54). From the segment X which is going to 
create tmpACK, a judgment whether the data segment required for transmission of tmpACK was 
received can be made on mounting of enabling creation of tmpACK to Segment X, when one or 
more segments of a next sequence number receive. 

[0061] In step S54, when the ACK segment which is not transmitted [ which is in the tmpACK 
buffer 4 when it is judged that the data segment required for transmission of tmpACK is not 
received (steps S54 and NO) ] exists, this ACK segment is transmitted to a terminal unit C1 
(step S53), and a return is carried out to step S13. 

[0062] On the other hand, when it is judged in step S54 that the data segment required for 
transmission of tmpACK was received (steps S54 and YES), the data segment from the terminal 
unit C1 set as the object of creation of tmpACK is determined (step S55). In processing of this 
step S55, it processes with reference to the SACK option of the window (Window) size of a 
terminal unit C1, the transmitting situation of tmpACK, and the TCP protocol between terminal 
units C [ C1 and ] 2 etc. using the distribution managed table 1. 

[0063] For example, in the communication link without the SACK option, a sequence number 
determines a large thing as the 2nd as an object of tmpACK creation in the segment by which it 
is the waiting for ACK reception among the entries of the distribution managed table 1, tmpACK 
is not transmitted, and the segment with a small sequence number is altogether received in data 
distribution management equipment 10 as compared with the self-sequence number. 
[0064] Then, the segment rewritten for the number which added "1" to the sequence number of 
the segment for tmpACK creation which determined the Acknowledgement number of the 
segment saved at the tmpACK creation buffer by step S55 is created as tmpACK (step S56). In 
the case of TCP with the SACK option, in step S55, it is also possible to determine the 
candidate for tmpACK creation in consideration of the SACK option, and to perform mounting 
which creates the confirmation-of-receipt response which also added the SACK option in step 
S56. 

[0065] Then, tmpACK is transmitted to the terminal unit C1 which is a transmitting agency (step 
S57). Here, transmit timing is adjusted according to a window size. For example, after [ which is 
shown in a degree type (1) ] waiting latency-time WtimeNEW, it is made to transmit tmpACK. 
namely, — WtimeNEW=Min[UBOUND and Max [WtimeOLD -(WindowSIZENEW-WindowSIZEOLD) 
*alpha, LBOUND]] 
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It comes out. Here, it is the current latency time, and "LBOUND" is the upper limit of the 
waiting for transmission, for example, "WtimeNEW" is set to the resending time out value in a 
terminal unit C1 etc. Moreover, "WtimeOLD" is "WtimeNEW" computed last time, and initial 
value is "LBOUND." "WincJowSIZtNEW" is the window size of the current terminal unit C1. and 
"WindowSIZEOLD" is the window size of the last terminal unit CI. "LBOUND" is the lower limit 
of the waiting for transmission, "0", and "alpha" expresses the predetermined number for 
computing "WtimeNEW".. [ for example, ] 

[0066] After transmitting tmpACK to a transmitting agency, a setting change is made tmpACK 
transmitting ending (step S58), and the return of the information on the segment which has 
carried out the entry on all the distribution managed tables 1 corresponding to tmpACK which 
-transmitted is-carried out to. step ST3. — 
[0067] Below, with reference to the flow chart shown in drawin g 8 , the procedure of the 
confirmation-of-receipt processing by SG distribution Management Department 16 of data 
distribution management equipment 10 and the resending control processing by the result is 
explained. This confirmation-of-receipt processing and resending control processing are 
arranged in parallel with the check processing of a packet and tmpACK use control processing 
which were shown in drawing 2 , and are processed. 

[0068] In drawing 8 , it judges whether the event which shows arrival of the confirmation-of- 
receipt response from a terminal unit C2 first was received (step S61). This event is an event 
generated in processing of the check of the packet in step S11. It judges whether when the 
confirmation-of-receipt response has arrived (steps S61 and YES), it is the notice of initiation 
from a terminal unit C2 (step S69), and this processing is ended when it is the notice of initiation 
(steps S69 and YES). On the other hand, when it is judged that it is not the notice of initiation 
from a terminal unit C2 (steps S69 and NO), the result which receives the data segment which 
the received confirmation-of-receipt response shows in the distribution managed table 1 is filled 
in (step S70). For example, in the communication link without the SACK option, as compared 
with the data segment which the confirmation-of-receipt response which is the waiting for ACK 
reception among the entries of the distribution managed table 1, and was received shows, a 
sequence number makes all the small data segments ACK receiving settled. On the other hand, 
in the communication link with a SACK option, as compared with the data segment which the 
confirmation-of-receipt response which is the waiting for ACK reception among the entries of 
""the distribution managed table 1,"and was received shows, a sequence number is a small data 
segment, and suppose finishing [ ACK reception of all the data segments that are not in the 
SACK option ]. 

[0069] A segment [ finishing / ACK reception / among the entries of the distribution managed 
table 1 ] is deleted from a transmission buffer 6 after processing of step S70 (step S71). The 
deletion of an ACK receiving segment has a timer about deletion, packs it for every fixed time 
amount, and you may make it delete it here. 

[0070] On the other hand, when it is judged in step S61 that the event of the confirmation-of- 
receipt response reception from a terminal unit C2 is not received, it judges whether the 
resending time-out occurred further (step S62). When the resending time-out has not occurred 
(steps S62 and NO), this processing is ended as it is. On the other hand, when it is judged that 
the resending time-out occurred (steps S62 and YES), it judges whether transmission of 
tmpACK is suspended (step S63). 

[0071] Data distribution management equipment 10 has the false window (thing imitating the 
window in a TCP communication link) united with the receive buffer 7 here. The amount which 
subtracted the daily dose which remains in the receive buffer 7 from this false window size, 
Namely, the total amount of the segment received from the transmitting agency is subtracted 
from a false window size. The amount adding the total amount of the segment to which the 
confirmation-of-receipt response from the destination is furthermore coming When the size for 
further 1 segment is exceeded rather than the window size of the transmitting origin which it 
grasps in data distribution management equipment 10, It judges that tmpACK is not stopped 
(steps S63 and NO), the temporary ACK creation halt flag shown in drawing 6 is set as "OFF", 
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processing which starts transmission of tmpACK is performed (step S64), and it shifts to step 
S66. 

[0072] On the other hand, when [ that ] reverse, it judges that tmpACK is stopped (steps S63 
and YES), and the temporary ACK creation halt flag shown in drawing 6 is set as "ON", 
processing which suspends transmission of tmpACK is performed (step S65), and it shifts to 
step S66. Here, decision whether tmpACK mentioned above is stopped is explained concretely. 
When magnitude of the "y" cutting tool and one segment to receive was made into the "k" 
cutting tool for the total amount of the segment which is in the "m" cutting tool and the current 
receive buffer 7 about the window size of the transmitting origin C1 f i.e., a terminal unit, the 
transmitting "X" cutting tool and the transmitting data distribution management equipment 10 at 
this time grasp the false window size and a degree type (2) is materialized, a judgment which 
-stops temporary ACK is made, namely, — X-y<m+k -— (2) - 
It comes out. 

[0073] Then, the retry count of the entry of the data segment which the time-out in the 
distribution managed table 1 generated is incremented, a resending flag "is set" (step S66), and 
it judges that it is distribution termination (step S67). When the time-out of resending is 
repeated, data distribution management equipment 10 carries out retry out of resending, when 
exchange of the data packet of the distribution termination in the usual TCP communication link 
is detected or and it ends distribution, it is judged as distribution termination (steps S67 and 
YES), a distribution post process is performed (step S68), and this processing is ended. In 
addition, the time out value of resending and the count of retry out need to be set up longer 
enough than the time out value and the count of retry out of resending in a terminal unit C1 and 
a terminal unit C2. 

[0074] Processing of step S68 performs processing which changes with distribution exit status. 
When exchange of the data packet of the distribution termination in the usual TCP 
communication link is detected, in the tmpACK buffers 4, transmission buffers 6, and all the 
receive buffers 7, all the data segments in the communication link to end are deleted, and the 
entry of the distribution managed table 1 is also deleted. In addition, the entry of the distribution 
managed table 1 can also serve as and save are recording of data. Moreover, unless it prepares a 
life in an entry or an entry overflows, you may leave. 

[0075] On the other hand, when it is judged in step S67 that it is not distribution termination, 
resending processing of steps S72-S74 is performed. That is, at step S72, the resending flag of 
the distribution managed table 1 resends the data segment of a transmission buffer 6 for what is 
turned "on", and "clears" the resending flag of the distribution managed table 1. A resend timer 
is reset after processing of this step S72 (step S73), the increment of the retry count counter of 
data distribution management equipment 10 is performed (step S74), and this processing is 
ended. 

[0076] gestalt 2. of operation — below, the gestalt 2 of implementation of this invention is 
explained. With the gestalt 2 of this operation, the delay [ processing / which was shown in 
drawing 6 / tmpACK use control ] according to a window size is added, and it is made to perform 
creation processing and transmitting processing of tmpACK. 

[0077] Drawing 9 is a flow chart which shows the tmpACK use procedure of the data distribution 
management equipment which is the gestalt 2 of implementation of this invention. In drawing 9 , 
it judges whether the data packet of communication link termination is receiving settled with 
reference to the value of the flag set up by a series of processings shown in drawin g 2 received 
[ FIN ] (step S81). When finishing [ FIN packet reception ] is judged (steps S81 and YES), a 
return is carried out to step S13 as it is. 

[0078] On the other hand, when finishing [ FIN packet reception ] is not judged (steps S81 and 
NO), it judges whether the flag which shows that the time delay for temporary ACK passed 
stands (step S82). When the time delay for temporary ACK has passed (steps S82 and YES), a 
delay temporary ACK timer and a related flag are reset (step S83). 

[0079] An updating setup of the delay temporary ACK timer value according to a window size is 
carried out using [ at this time, for example, the correspondence table shown in drawing 10 , ]. 
For example, in drawing 10 , when a window size is more than "5" kbyte, an updating setup of 
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the delay timer is carried out at "5" msec. Then, it shifts to step S84. 

[0080] When it is judged in step S82 that the time delay for temporary ACK has not passed, it 
sets to data distribution management equipment 10. When it judges whether there are any non- 
transmitted data to a ternlinal unit C1 (step S86) and there are no non-transmitted data (steps 
S86 and NO), a return is carried out to step S13, and when there are non-transmitted data 
(steps S86 and YES), it shifts to step S87. 

[0081] In step S87, it judges whether the data packet saved at the tmpACK buffer 4 is a packet 
(SYN+ACK), and when it is a packet (SYN+ACK), a non-transmitted packet (SYN+ACK) is 
transmitted to the destination (step S85), and a return is carried out to step S13. 
[0082] On the other hand, when it is judged that the data packet saved at the tmpACK buffer 4 
is not a packet (SYN+ACK) in step S87, it judges whether the data segment required for 
transmission of tmpACK is received (step S88). In processing of step S84 and step 88, it 
reaches [ whether the segment required for transmission of tmpACK was received and ] with 
reference to ON of the distribution managed table 1 and a temporary ACK creation flag, and 
OFF, and judges whether transmission of tmpACK is possible. That is, it judges whether tmpACK 
with delay is used. When decision whether the segment required for tmpACK transmission was 
received receives one or more segments of the sequence number after the segment X which is 
going to create tmpACK, creation of tmpACK to Segment X of it is enabled. 

[0083] In step S84, when it is judged that tmpACK with delay is not used, the ACK packet which 
is not transmitted in the tmpACK buffer 4 is transmitted to a terminal unit C1 (step S85), and a 
return is carried out to step S13. 

[0084] On the other hand, when it is judged in steps S84 and S88 that tmpACK with delay is 
used, the data segment from the terminal unit C1 set as the object of creation of tmpACK is 
determined (step S89). In processing of this step 89, it processes with reference to the SACK 
option of the receiving situation in data distribution management equipment 10, the window size 
of a transmitting agency, the transmitting situation of tmpACK, and the TCP protocol between a 
terminal unit C1 and a terminal unit C2 etc. using the distribution managed table 1. 
[0085] For example, in the communication link without the SACK option, a sequence number 
determines a large thing as the 2nd as a candidate for tmpACK creation in the segment by which 
it is the waiting for ACK reception among the entries of the distribution managed table 1 , 
tmpACK is not transmitted, and the segment with a small sequence number is received in all the 
data distribution management equipments 10 as compared with the self^sequence number. 
[0086] Moreover, for example, in the communication link with a SACK option, it is tmpACK 
ready-for-sending ability. And it has not tmpACK transmitted and is the waiting for ACK 
reception. In the segment which the segment group which is not received [ in which a self- 
sequence number has the sequence number which continued among small segments ] has 
received in the data distribution management equipment 10 which is four or less A sequence 
number determines the segment in front of one as creation of tmpACK, and an object of 
transmission rather than the rearmost thing. 

[0087] The data segment rewritten for the number which added "1" to the sequence number of 
the data segment for [ of tmpACK which determined the attainment Acknowledgement number 
of the data segment saved at the tmpACK buffer 4 in step S89 ] creation is created as tmpACK 
after processing of step S89. In the case of TCP with the SACK option, mounting which creates 
tmpACK which took the SACK option into consideration in step S89 is also possible. Then, in 
step S90, the confirmation-of-receipt response which also added the SACK option is created. 
[0088] the information on the data segment which has carried out the entry on all the 
distribution managed tables 1 on which tmpACK is transmitted to a terminal unit C1 after 
processing of step S90 (step S91), and this tmpACK that transmitted corresponds — tmpACK 
transmission — finishing — a modification setup is carried out (step S92), and a return is carried 
out to step S13. 



[Translation done.] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/10/04 



JP,2002~217963,A LDESCKIPUUN Oh UKAWINGSJ 



1/1 s<— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the data distribution managerial 
system containing the data distribution management equipment which is the gestalt 1 of 
implementation of this invention. j 

[Drawin g 2] It is the flow chart which shows the data distribution management procedure by the 
data distribution management equipment shown in drawing 1 . 

[ Dr awi n g 3] It is the detail flowchart which shows the check procedure of a packet shown in 
drawin g 2 . 

[ Drawin g 4] It is drawing showing an example of the contents of the path managed table shown in 
drawing 1 . 

[ Drawin g 5] It is drawing showing an example of the contents of the protocol managed table 
shown in drawing 1 . 

[Drawin g 6] It is drawing showing an example of the contents of the distribution managed table 
shown in drawing 1 . 

[Drawing 7] It is the detail flowchart which shows the tmpACK use control procedure shown in 
drawing 2 . 

[Dra wing 8] It is the flow chart which shows the procedure of the confirmation-of-receipt 
processing and resending control processing by the data distribution management equipment 
shown in drawing 1 . 

_ _ [Drawing 9] It isjthe detail flowchart which shows the tmpACK use control procedure by the data 
distribution management equipment which is the gestalt 2 of implementation of this invention. 
[Drawing 10] It is drawing showing an example of the correspondence table showing the 
correspondence relation between the window size which the data distribution management 
equipment shown in drawing 9 has, and the set point of a delay timer. 

[Drawing 1 1] It is the block diagram showing the configuration of the data distribution managerial 
system containing conventional data distribution management equipment. 
[Description of Notations] 

1 A distribution managed table, the 1a communications department, the 12 tmpACK use judging 
section, the 13 tmpACK creation section, a 14 SGTimer count area, 15 distribution data-logging 
section, the 16 SG distribution Management Department, C1, C2 terminal unit. A path managed 
table, 2a, 2b, 3 A circuit, 4tmpACK buffer, 5 A protocol managed table, 6 10 A transmission 
buffer, 7 receive buffers, 20 Data distribution management equipment, 10a 11 A gateway function 
part, 17 
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3RaflWBSE«FiiBtjiiH-r*iwa^a ! feS6K«*. me 
•Wfsi*. fria^m#ecc«fc-,-csLUj$n/c^sf©^ 
a©ii^NFPa fci&o-c ttrejn i ©s^igB^^to^f 
- 2 k«t s mriansstsijos©^ * a s > nj^ 

[0019] c<mwui£tut. nm^mtfi. m&m2 
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nm i ©^^sgtciijifssK^^iRj^T^isi^s 

©•?-*> F -5 If -(X-line)©'? -i > Ff X?&«» 

ufc» 1 <D : $mm.vi'&m*m.n Ltt& 2 ©ffi*?a» u 

fc*2©**«4. firE^5e©TIEfiI4©it;*:ffi£l?aJ 
U igj^ffi4^©JJBffi4©j§/MI4£»:iiiO. 
fi/Mt%l5E3ia©iSS^Fiai l/TSfSSEf S&S*^ 

0 i£ L/t mm<Dm&<Dm£mr$ znta l . firE#j®j#© 

[0 020] -^^©^tc^-Sx-^E^tWS^g 

a«*ff 5 jh 1 ©iffi^ssgtBESji 1 ©^^g©sftffl 

^5"c-C* 5 * 2 ©4g3fc3£g £ ©[S©e2ISS±K:Eg § 
ft, MESS 1 ©^m«g£ ©Fa©e§BlS*sfMia^ 2 © 
MH5«4<0|IB©eaSjHi«cJt'l/"C/hS < . il>«c < 4 *>■ 
I5IS^ 1 ©S^SIg* 1 e©5=-£ «rl5i5^ 2 ©^^g 
K» LTStaMT SKitS2yi 4fe3ES LJfcr- * «c*tf ^ 

TS -S-r- ^EM^S^gCCfet^T. luE^ 1 ©^*S 
g© ^ > F ■> * X 4 OTiBfil 1 ©S^g* 1 6 Sft b 
■tc?-Z<D-ti?*^> H»4iraB^2©ffi5fSeaKP6©S 
(i5iSlc;S©*«i4^^ft < 4 *>53$f£Gy^©4 . 
BiIfE^#e* i ^-r^>S5E'? <>F-5lMX4«rSB-fe 
^ > h tt 4 fSiESfsSiSlSg©^ 4 ©ffl*^ K 

ioTUiam i ©^^^^^ntLfcf 1 - ^tcjt-r^ m 

4. tirlB^^S^tuiaMSStSJt^Cdl^^tf 5 4^1 
5E L fclS^K:K^BSiS)Cg©iI3ll«:tf *> Vm%-&. 4 * 
{f^./cC4*#i!t4-r-2>. 

[002 1] C©S6K3K:j:ft«. ^^S* 5 . IJIE^ 1 
©4fg5f3lg© V 4>FWAZk m&m 1 ©^^g*^ 
6S<tU?c7 t -$©Hz^> h^4BUIB^2©ffi*Sg 
*6©^m?iSJc^©W*S4£:i>&< 4t>^fU. 

4KTE-fe* r ^> F^4tuES<15teic;S©W«l4©^* 
^ft-frK <fc -5 r luE^ 1 <D%0E2i&&m§ lstc<?-$K. 
ft? SiuEE^StSlB^ilaH^ff 5 36>53t»5:^ L- . 

[0 022] o3f©^(C*>*^-r-^EftWS^g 
B. iiHtLfc7 r -^K:?!rt-i^ItSfc«*£«S4T^ 

it^f ^ m i <Dmj£$mti&m 1 ©S5S§ia©ffiftffi 

3^fcT-*> 2 ©Ss^^g 4 ©fa©£3tB±«:Eg 3 
ft. luiem 1 ©ia£fcilg4 ©F^©e^iSS^BuE^ 2 © 
^^g4 ©raoeiSaE^tt; OT/hS < . ii>4 < 4 4> 



C6) 

9 . 

msMf 1 ©^^g*^©x- * *S51Bm,2 ©g§5fc$Sg 

r^if- ^EIIMcb^t, Salem l ©MDfctt 
g©^>F9i^X©1ffg£^T&G3^l2<i:. So 

e«h*s#«»t *V4^fw<t x©ts tiwj- •> 

^ > F 9 If XK.& C TfiFiE^ 1 ©Jg5?3Sgj!«*{Ib;fc 
[0 02 3] CCD^^KinB, SJ^g^. lulE^l 10 

©ag^g©^ -r > vw-i xoxtmtms i> . sw®^- 

#^-r -? v > f sum XKiSD-cfoiaB i ©a^iigas 
mm Ucr- * Kftttzmss&msi£8<Dtt!sm* 

[0024] -3r©f£BBtc*>a>-57= r --*ffi<rga£Sg 
«. jja«ojaaK*»i»T. 5Mc<it>WEJin©issaR 

< £ feS?IBSfl 1 ©4&M*£Ht Ufcf - * <Dmm& 20 

*«w-4«i*«& . muss 1 ©s^g^ftufc 

r- jr £fKi£ L fcSiflESH 2 ©SfcfciaEfrfcSf 1 - * «c» 

st t z § h K9*.it c t * &m 1 1 * . 

[0 025] COmWtcZtUi. f-^^57T*s. ^ 

U 4>ft < t kmUW, 1 ©3£3fci|g*5jaHi 

Lfc-f-^gllHtfgSr'gStU WmM®^&&. SafE 30 
0 1 ©3»fc§lg*si2Ht 0 fc * *fijg L- SulESI 2 © 

J:t)lEW*a*>«T 58f- 5? ©SBUHK&HUI* 

[0026] ofrcDAVilC^ft^- flEfg^S^g 
«. ±S©^(C*JC»-C, H!fiEf r -^/-<5'7rF , i^^ 
?hfcf- * © 5 *<D0|fc*t*© J*- f -C*-6SI*JfiS 

- * LfcftE* 2 ©tfDBKSfe hWcf- $ left? 

53Hi*BWss©»t©«fie, wew&mimmrz 
«r ^RasiittBR*©^- *©«»iiMR%iiu»-r * c 

[0 02 7] c©*9!KJ:*i«. fHK#«#. SSiS? 1 - 
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-*r*£jg£5IBfc#©fcdOf>h&£SHKl/. SJK 

raMMimp. tre* 1 Ltc?-$ 
l fciuism 2 ©s*^g*. ee^- * K*t-r * & 

S58^r£:S©S(s©«fK. IIEmgtWHTSK^ 
[0028] off©»K{C**>4 f"- ^Efs«S^g 

snfcx- d»© ^ -^©iiM^fJfc©^- ^-c*£^«6S 
»*©Hs^>h»*w«r*Jiii©n«*Si. *«se 
■gs^g* 3< &s-r ^ x - * © 5 *> (Dmw&tM>-<D?- $ © 

§JStf#S ; S:it^-r?»^2©H-^e<!:?:Se»tCil^.. tv 

©ft^#S*stfl^-S^i5tig^*icS3c$ n^c4z 
>Hfe*sjHl©»fJBR**A&«^«:. WEf-*^' 

$<Dgmm®&m 2 ©3f5E»%SAfctB^K:, &.&mm 

[0029] C©^W«C<fctitf. 0 1 ©SHB*gi#. B? 

tcDf- *x?*-5^3iH®ii»*©-fe^ > h»*sm 
L/. ^2©tts#©^. stria^ffi^s^s-r^T 1 -^ 
©^^©Bij^a©? 1 -* o^mmmnv, boibsu 

sisjcs©s«©fpg. WEwa^aAJWir**^- 

£tcBB"f S AMR *SBi«BaF*«C«3e L . tuSE^ 1 ©ft 
1 OBfKtteM jlfctB^K, IflEx-^^ 77t 

esu 2 ©w»#a*»if«rt- ■&siassssj»^©f ; - *©s 

»Wf«*J»2©fBe»*«**t*i*«c, RSBiKBft» 
©f'-itoaiSHlWBiBUBTSJr^CCLri**. 
[00 30] -3f<I«lK**if- ^iem^s^ 

S*ML?cf- if Ztm VtcmiSg 2 ©^5^g*> h 
Wcr-$ ItttT 4^1iS^!t5g©^«©SSK. friE'BS 

fi»EtH*#a*n»E»f3©»nB*lt«fLfclRK. Sir 
135=- ^?7r KfiatS tit t» *ttaB««BW*©^ 



XL 

[003 1] t©HW&c<fcfti;f. ttf#*S*«. mm&fffl 

eg 2 (DW^m.^ht^f- * tc*hr ssbtKBiss© 

iStSIiSS^©^- 5? t *BM*S*Wt 4 ^3*it 10 

kb&f*© r - * ©smim* 'mmrr * «t 9 tc t, » 
4. 

[0 03 2] 

.[JWI©SB*©JB»] J£TF. 8S#EraD*#MU-C. C 1 © 

lew tc*>#> s f 1 - * ia^f ^«©*?as!ttiifi5©0ss * 

[0033] *SS©^S1 . H 1 «. C©^W©**6© 

■C. C©7 T -£EfI'fSi''*7 v AtJ. NfttglBC 1 ifi® 20 
g!2 a£7>Ut7 s -*E<I'gg^gl 0Kg&3ft. f 

$sg2 0Kg&<*n. r- £E<rts§£g 2 0 2 

b*^-l/"C«Hi*aiC2«:Sa«3ti*. @«3tt, fSM 
H»ft^©eaHK©*#*H«-C*D. Btt2a. 2 

[0034] ^-^Emmai i o ». y- h ■> * w 

Oai. Hfi^^l i. ^PFaAf 
mf---?*5b, jfflt/<»7r6. teiC^f^?7 7 
7<fc£Wf5. y-f -i»*-rSG«. SfggCltO 30 
Hlcisl>tf-ji^7 hOAUi^SZM^f -5iima51 
7i, x - $ EfTgS^g 2 0 £:» L /c^^^S C 2 £ 
©Raccfcli-cr-*^*? h©Affi*toS^f^3HgSI5 
1 li, GOiSiKBf&S (tmpACK) *fBSTS 
ttfoO^-Z^irv h*§??t5tmpACK^»7T 
4 <»: . i&*i|gC 2 KfctOTiiHI Uct 5 - f * h «C 
StL/TtmpACK ©iSHfrtf 5 a>§#"S:fllKf 4tm 
pACK^ffiEgPl 2. S5fc3SgC UfcfcSeLfcy 
h%fci(CtmpACK§rf^-r* tmpA 
CKfB&gB 1 3 £. f 1 -*/** v Y&<J>mMMWt&£V> 40 
f-^AT'Jhtra (SGTimer) ii3^>YTy ^ 
U C©iSiitt»£^%©*4AT$l--f'<>l-** 
^S-S^SGT i me r*-?>hSPl 4t, 4SS*S@BC 
1 *C t m p A C K *2Ht L fc^S^©Wfg*J «t 

gc 2fr%o>mmmim^?z\iin*mi& l gmT-- 

SGT i me rflHaJiOSEfflWa?— ^1©C3S«C» 

j&isxr- h©e«*WK-*sGBftWE» 

1 6 ££WfS. 

[0 035] fcfc. H 1 K*Hr>T. 77t6, S 50 
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s- 7 t 7 . fcitf t m pACK'<»7 t 412. 

tcmm* * c 4 «c <t o r . flfcJ: &3?©2&*<t* 0 
[003 6] r-^mrnmms:2 o «. y-^Efte 

H3£gl 0iBC««**t5. 7 s - *E««B« 1 
-*Eflr«IKB2 0 **H,-CJS3RRBC 2 CcOfT 

s. com. y-fiefr&afesi q«. tmpACK 
ftffl*05ea5 1 2 ttfc^-ciffi^gc i frh&mvfcF- 

$rt>rv YtCtth. tmpACK©iliil«tB*fiffl-rS- 

c i &c> aMtstifc^-*^ s» hcc*j-r^ffi©i<ijft56 

SJSS( tmpACK) ^riliSL/. ■r-^iairgS^g 

2o».-a«©y- h*5*^4Ei««c. f-zmmww. 

JSi^-rS^-r- -< > ^MS©*=S:tft», tmpACK© 
ilit&gtttTfcfcl*. */c. ^-^^{§^3^2 0 
«. JSElSggC 2 ^eaHt^tifcf 1 - h*y- 
^ISM^SSIgl 0*7>UX-^*S^gC 1 (C^-T*. 
C©K, f-iiBII«KI2 Oli, tmpACKftffl 
*IJSSP1 2Kfcti-C^^gC2 3!p6Slil/fcf ; -^>'^ 
er^hK^b. tmp ACK<DjEa9M6*»i , r**»5. 

*>*2MJSi/. ®ffl-rsi«ssnfcig^ s^gc2 

(C, ^^nfcf'-^^'T-^ HICMTS t mpACKt: 

iBHu y-^iemwsisigi o«. a?!t©y-hf* 
^ilDSIK:. 7 r -^i5^gSi?g2 0^e>S€.nfc7 c - 

tmpACK©iEi£**LS«:fT 

tii. «T©*9i-Ctt. ^^gCl*^(tW^ 

3fc£U S^gC2*5§mfl'J^*£0. f=-^E(t« 

s^gi o©«ifPias{c-5t,j-cift58-rs*s. ss^sc 

2 355^W®R £ b , S^glC 1 *5S{tW^ U/c« 
l^cfctt S x- ^E^S^g 2 0 ©ttfBBStt. 
^E^gSi^g 1 0 iPlCr**. 
[0 03 7] CCt, ISI2~S8?r#ML/f. x-^E 

ft^s^g i o <D7- zmm'gmxmic-o^xwm-? 

Z>. Iff. f- Y V * A S G©iifISi5 1 7 . 1 ltt, 7= 

h %&m'i y ? t 7 tc— L/ . S GE<t ! SSSP 1 6 
«. S2(C7j^-rE<t«i3a€r?f ^. 
[0 03 8] 02K*Jt,>T. ST. tmpACKftffl 



C8) 

^fcogff-^/^^ hCCfcfTSt mp ACKfUflBnJ 
tg^^O TONJ , TOFFJ SrSfcEU i^KlfcD 
T tmpACK*ijmpJ^^^ TONJ , TOFFJ 

i$t^s§T s (xf^*s id. 

[0 0 3 9 ]*<DSL tmp.ACK*H8P77^fciK 

1 2 K t mp ACKOfa^^^^C^li^ 
(Xr-vVS 1 2, NO) Ktt, ^CDtttHmZfeT 10 
U tmp ACKO*tJSfO®*tf (Xtv^S 1 

2. yes)k:^ t mp ACKmmfflmmkmzmri, 
x (x^v^s 13). ^imzfeT-rz. 

[0 04 0] B3tt % H2CC^0fc*?^:/Sl lfcfe 

r*^ 0 H3cc*ji»r, ^-^left^m^ai o 

tt. SfSUfc^-*'**? b<Dl PT F U**$iEtA» I 

Bflf-^HaifflC^IKtS Ur^*S2 20 
1) 0 COXf ^'S2im h*7-£Jf C£k\? 

2> 0 7*n P^ffitirc^«cli*&, iELl^* 

±«ceaai3^ii»j?MEL/ttc»»* c*-^ * ?'s 2 1 . 

NO) Ktt, tmpACKHfflpIit77^ TOFFJ 
KligSb (^r?7'S22) . Ml/JWF- h 
J&^gffetcKSItr i-Z&y'fS 2 3 K v ZfS 1 1 &C 30 
y*->T£o tt*5, COtmpACKWfflnJffi^^y 

[0 04 1 ] CCt, H4«, gtt««^-^H a O 
:/;H a&cte, ^fe I P«&c, jB5fc*r©8Ett**WlS 
K, £e$*c I P# 5 T 1 0 . 7 4. 3 . 2 0 0 J g 40 

ri j - r4 j <d4-o<d&&&v'x hT^^^nrc^ 
r i j ommt. ss#**gK£tt*. u 

/c#oT, MB r 1 j #a$R3ttfci*£K:, iB2Cft?<D 

[0042] f ©S, SfUcf ^ FCD I P7 

(Xf 77"S2 1. YES), tmpACKft 

I P^? F n^3&siKtt»r*4*5fr«:«K 

T5 Uf?^S24). I P^ifO^P Fn*#» 50 
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StR»"C*4»^ (^f-;7'S2 4, YES)JCtt 3 

;l/*sjBSflc??rac»J»'& (^f77'S24, NO) 4e<£ 
CfTCP^ jrtWSflr*- FsWlffiflcffTttl?*!*- 
f 77'S25, NO) CCtt, t mpACKSIflPJ*:?^ 

-3)_ xf-yy'S 1 i«cy #->T*. 
[0043] CCC, i5ft tmpACKftfflfltSP 
1 2 3&sffll**^n FaAiWa^j-^/USrt^Wef'— ^ 

graD i i* % «3e»*©f?-*^^y F©«e«:*c»* 

>yttfflnJ5<3D3iaD3tt.' tmpACKOil 

S 2 4. S 2 5 ©Jl^WttWRjBaiCCOt^rttWr* 
<b, £~F. 9^S2 4(C'*5^ tmpACKfffl 
3H3e«12tt, fil/cf-^^^^FOIP^^O 
:/n F3W*#JtSL, TCPCDt*-**: 

«tLfci«6Stifc»^. ^f^ , S25^t k 
TCP^»*»©a«5c*--F BGPt 
ttl»t*Cesnft:»«K: % tmp ACK<DiE£J&*£:*J 

fc»*«* tmpACK©jB2MOT*M«-C*a:^i*l 

[0044] ^f77'S24m^ t IP^v 

1 0 Ccfct^ilHttlSPD^n b aWBW»4S 
hfc»^ Uf7^S24, NO) , ±aO/c<t5(Ct 
mpACKMffi^77^ TOFFJ CCU (*7^ 
S2 2) % SfBU/c-r-^^^ F%?55fe«:K3IL/ 
f^'S23) k Xf-;7*S1 1 *CU ^->-r^>o — 
* % Xf?7'S 2 4ltfcl>t\ ±fi7'n Fn^iBStt 

^X. TCP^^yo3Mt7C#-F»^**>i4C, 2S 

MCtmpACKMMt77^ TOFFJ 
f^S22) , S^L/c^-^^^ F*3S$fetC^S 

i/ (^f^s23K ^f^si i«cy*->r 

[0 045] ar, Xf-;7*S24, S 2 5 &Cfet>T , 
»Stt?¥0^"a F=i^"C**i*!lKStifci»^(Ctt. S 

SfTS (^f^7'S26) . HmL/ftC^PBte^^^y F 
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-[0 04 6 ] a^fHJt&BtOx-^^ir hr^l^iS^ 
(Xf77'S26, NO) CCtt, gll/cf-^^'^ ? 10 

commix- b &0tt*^fe*4*J:a9g5fc 1 PtfSfitf 

[0047] cct, sett, mm^smf- - 7>i>o>-w 

?:STir^^o H6«:*jC*T. SSDl 1-D16 

Tf*- 1 osWHtbfc**-- fk 

Ht^tf*4«tSBt45. 1 1 -D 1 9 

tt, f-^iSilfl^f 1 o^s<li//cf-^^7 h 

ftOjgflTc I PTFU***U 1§D 1 2 tt, JSSDs I 
P7FU^«U 9IHDl-3tt, aifl7C#-h*** 
XU 5SD 1 4tt, 3S5te#- Hfr»«ftU 1 
5tt, EACKI*±;7*y*mU 1 6\Zs 81 

fc, 3[lD17tt, c©»«fc*C»T 

ii k ssdi8« 4 tmp ACK<Dmm^mn>\nn 

PACK L ?c2pg*P<7J>1f «fc i£fil titles 
k<DT$>2>. 3ggD19tt, ^5fc^6<Dj£3i*I!g 

ftS (RRACK) «:>H-5t»**« , r*>0-C*«3, B 
6m »Cf h#RRACK*$««f 40 

"CftSCit*T rACKSHl»J ^iCfRRACK© 

[0 04 8 ] Zcix.lt B6CCfcl>-C. tfDDlCCtt. 

mmyto^^ms r 10. 74. 3.177 j (Dj£<ltf-h rnr.D 

ATAJ jB5tCC*ft*i6« T10.74.3.200J ©*B3te#- 

h ri301J WtT&ilftKfc^T, igACK#±7^ 
# TOFF J "C*0. SfKcOJlHt'S' <r >F*tf--fXfe 
<fctf£ft^>F^-tMX, **WSjfe©aHI">-f>F 
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r*0, #-9 T398J ^Of-^/^? F 

te, tmpACK©ai«3W r^pJj % -rftfc%> c»*«c v 
SSfefrtCttofca^-Cfe. tmp ACK©ai(t*tf*>tt. 

[0049] sGBmraaneit c^EfrtSf— 

f-^^?FOtmpACKOfI, Sfi 

10 t m p A C K %5&Wfc%tr> 6<Dj£SttBJ6§T $> 2>RR 
AGK©2i«»B<DfW». 3B5fe^"©«2lj»K©W»* 

- esis 1 0 o&m'* wrs *j«fcc«*'< v 

7 7 70lI*ffHi«*5. 
[0 05 0] 5 s - 1 0 tt % C CDEfs^S 

^ycc*43Ml7cI.PTFUXfcJ:C«©tI PT FU 

*e5fc*-h##*#BSU I P^^y*©3i«5cl Pi 

20 3E5fc I P i^SSfctf - F £<D»*^to-tt"C*S*i*SMi 

(r4«r*.ofc«* NO), ^f? 

2 2K:^TT£CiCtfc£ e 

[0051] Efisa^-^;HK:2»3nrii 

4»TC»5i«r3tifc»^ (X>7^S 2 7 , YE 
S) , 7 7*S3 IKWtU jHTUfc^- 
F#> ^5tOSfl^^>F^rt07 :r -^>'^^ h"C£>£ 

30 7 h-"C*ofc»^Uf7«3 1, YES), XT'? 
^S3 2CC^}fL, ^E^feOSft^ ^ > F^rtO-r-^^* 
^^htft^fca^Ufy^SSl, NO) , tm 

pACK^jmpjfg^^^* roFFj ecu eem^s^ 

mpACKM)81I«7 7^ TOFFJ ecg^L (^^ 
7 7*S39) , Sfl/cf-^W? F£?E5fcK:SK£L 
UT77'S23) , ^f^'Sl ltcy *->-T£o 
[0 052] —77, 7f ^7"S 3 2CC4sl>T, ilft^T 

40 3 4 6c8PfT-rs. Xf^S3 4fCfc^ EflMWiy 
-y;H^#il, 3^fl7C<D rggWindowf-f 
Xj *sj»e©Wi ndowt>fX, tctMi r2j fiLfc 
Ccaurt^^S*. *5<t0^3feO rSMW indow 
if^Xj 3&sa5E<DWi nd owlf-fX, fciitf r 2 J 

i n d o wlt-f X«C«LTC>4£«R0fc»& (^^^ 
7*S34, YES), r-^iSm^SKSl OOtmp 
ACK*JI?II87 7^* TOFFJ OCS^L (A^vy* 
S3 9) , §fl/cf-^^^ h^r553t«:^3llO (X 
50 7-^S23) . lte'J£->*r£o S 
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hV$>Z>tmm2tltcn& (^77'S'3 2, YES) 

OCHTS^IBD 1 8 r^ojj fro TF IN77^'S 
[0 0 5 3] — *. Xf^S3 4CCtolr^ Wind 

fr§fr£«»fr£ (^f7^S35) . Sflt/fcf*-* . 

F#^i81C2*6©aBiBBBS»rtt^i*l 
mZtilcm^ {^tvV'S 3 5, NO) , EfrtffiT— 
7to\1C y tt«*gSU tmpACKfiJffi^7 7^ 
£ TON J CCg^b (^f ^S37) . SfiL/c^- 

h*3E5teiCli3ll/ (^f ^S23) , 
7'S 1 1 OcU^-^-r^o ttte. tmpACK^JffiDjtE 

■T6fc«ffT*. ^S.3 7©»I?:t«^ 
htcK-r^1t$gOx> h 'J«(CtmpACKOMl*«I 

5c<tfrr£*. 

[0 0 54] SfBLfcf*-*'*** hfr«^£|gC2fr 
35. YES) % tmpACK^?7 7 4^ ^ftU/c 
GE«««*1 6tC»l/C. 4B5S«iC2 3^6aHt*B 

mp ACKmm°J&75>?& roNj kksu 

^S3 6) % ^7*S 1 l{CV^->t^o fcfcv C 

CKftfiSmor-Z'ttrv b t LX&M2tlXMci><D 
gCDf-^^^ hT?*£fr5fr?r¥!)KU 

(Xf^7"S35, NO) tmpACKfBRfflib 
tmpACKfWEKffc*©^-**^"*- 
[0 05 5]—*, Xt^:?'S 2 6CCfcl>T, ilft^ 
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h3»aflcc>^|IHa i 3 6CjEb<S3H5S^^** 
5^<3D*IK*tf ^ (Xf77'S29) . — SOfBWCJ: 

* h^^7rCCff»Stlft. Sot, COXf^S2 

10 ftfr£^*?*Tfttf<fc^C<htCft&o 

[0 0 5 6] -^om. T-*I5<W3i£gl OfrlELA* 

jjwr aiiste©^-- * tar v'f z&m LX^Zt «#r 

Sftfc«^Uf7^S2 9, YES), COf-^^ 

y * hoilttiteiaww^-^jv i cceii«»t* 

T77'S30). *<D'&. 9&L>1t?-*rt*v btm 

Uf^S4 1) . ^^gC2fr60^ffiiSl£; 1 § 
■Cft4iMKStifc»* Uf7^S4 1. YES). 

20 1 Itcy «5eB«C2^6©aBtW 
HB»rttC*i«KShfc*»£ Ur^S4 1 . N 
O) . ^mhtcT-Z^T v b^ffltteMM^ (XT? 

^S2 3) , xt^t/s i ltcy 

[0057]-*. ^frr^S2 9«:*l^ ^-^E 

h^mLx^t^tmm^ntcm^ (^Tyy'sz 

9. NO) fci^f ^S2 7K*5t>TEfrgSf u - 

Uf77'S2 7. NO) . f-^ESti^Sl 0<D 
30 tmpACKfiJfflpItt^^y* TOFFJ Kb (Xir? 
^S2 2) , SfiLfc^-*^^ ^ h*3SjfetcC26b 

(xt 7 7'S2 3) , xf^7*si i tc»; ^->*r^>o 

[0 058] oSfKl, B7tC^T7D-^ + - h 
LT. @2^UcXf 77'S 1 30Ci5tmpACK 

mmftmmmo^&mfc^xmiTz. btb, •> 

COlJ^teS^s f-*tW>h#*ISh» t mp 
ACK*iJffiW»7*y*#J«L. -tmpACK»iJffl»l» 
40 ^5fe^^>h, *4C»ttjBa«A-CK«cBBto4*-f^ 
^7 3 > ^ fr 6> Hi § ti ^> A ^ > F i -5 "C HJfS $ ft £ - 
i!5£<5ACKtt, TCPJC*>W4»KACKO«£tt^ 

-DTfr^SACK (t mpACK) fcflBfcteJ^aHTr 

[0 0 5 9] U/c^-^r, 51^<SACKW:ga^€>^-Y^ 
50 P^^-Cfr^SSSACKOfP^fci^Sim^f 5*S 
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KJ:*iiH«ACK*m»**Hs<D»&. tmpACK 

mmm^izifi. ji&sACK£#i£ s> 

ISA C K B$mgBl7 7 % . -SB$H«tC tmpA 

cKfBiR»i 3«c»Lr. mgm. ac Km<Dn%nm& 

[0 0 6 0 3 S7tc*st,:>t\ *TS3K^L/c— SO® 
S(C «fc o r-HSeS-tlfc F I Ng^7 7 0**M[ 



20 



tWKShfcti^ (Xfj«5 1. YES), *©* 
S^fy^S 1 3(C'J >->"T4. — FIN^j 
h*ffl»i«R8titt*>-9fcii^ Ur-^S5 1. 'N 
O) , tmpACKA77 7 4(cSS0-C*5f-3'^ 
^7 h*iSYNf-d!A-ir, h iACKf-$^ 9 F 
( (SYN+ACK) F) •e&Zfr&frZ'mi-f 

Z> (Xf77"S52) . (SYN + ACK) 
£>-3fcJ§£ Uf?7'S52, YES) . *3tot© (S 
YN + ACK) A-Jr? F££Hl7C, -T^to^^^SC 
1K<BSU (Xf 5 yS5 3) . XfvV'S 1 3JC'J * 
— X7^7S5 2«C*it»-C\ tmpAC 
K^77r4KSffOT*5f-$^5> F# (SYN 
+ ACK) hr^i«K3n/c^ Uf^ 

S5 2. no) . iBitgS7 i -^n*}«fcy : a^-rss 
eK^TSACK^eEffi^^^© tonj . tof 

Fj *#JSU tmp ACK©j£#Kd£g&f= : --*-tz7' 
y > h^S(tL/rc».5>*>S*'*jJ:c;iSACK^t'5Jt6*> 
5*©flK*fT^ (^f^S54). tmpACK© 
-aMt tC*»ttf - * * if* > F £»t 0 fcrfPSfr©^ 
«. fctitftms ACK=Sr{ / Pe£L<fc^iLri^-fe^ 
>>hXa><=>. &©->-• 7">;*.f^f©-fe:?V>F#l-3 
tLh^L/Jt^-C. t^>FXK*tt5tmpAC 

[0 0 6 1 ] 7.=rv 7"S5 4(C*jl>T. tmpACK© 

mmib&grj:?'- f -fe > f £§m u"ci>«ti» t«*r 

Lfcif^ (^f5 7"S 54, NO). tmpACK/<7* 

Wtime i , t . = M i n [UBOUND, Max [Wtime,,,. 

- (WinctowSI2E. t . -WindowSIZEouo) *a. 



30 
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*5t4K* •£>*?££© A C K -b ^ > F **§ 
C©ACK-fe^V>h*«^gC 1(C|E£0 (* 
f 7 7'S53) . ? 7*S 1 3 K 
[0 062]-^, »7"S 5 4tC*it»"C. tmpA 

c k ©amccs&g&T 1 - * > f z&mhictwm 

Ltc%& (*7 i :>7S54. YES). tmpACK© 
fWW>*t« <t «t -SJa^iSgC 1 *> 6©?*- * * ^ > F 
(XT? 7S5 5) . COXf jT'S 5 5© 

O^Ff (Window) t-fX, tmpACKOS 
{ft^fc^tfis^SC 1 . C2Ra©TCP7a F^ 
© S A C K * 7is a > St £'£#M OXlSMZft 5 . 
[0 0B3]fcitB. SACKt^a^lOiil 
©*§£. EfE1fJIf--7.ru ©x>F •;©'5^ > ACK 
§fff#-fcT-*9. tmp ACK5r^Hlb-C*56 

$\,>1*if*> hi^tf-^EffliSl 0«Cfcl>"C 
§(t3n-Ct^H2^y>h©4»-C. S/-i Jr>*#-if#2 
#§£*#<,>*>©£. tmpACKfE&K©*f&<!: UTS* 

[0064] •£©&, tmpACKW^77K«ff 
Lr*£fedr>>l-<Z>nK£S»#€. 5 5 

CC <fc -ot^Sl/fc t m p ACKfBOftttMe if* > F©-> 
-$->*#-sf«: r 1 j *JJD;tfc##CC§#&jifc-fei^ 
>K«r. tmp ACKtLTfPfiK-r^ Uf-^S5 
6) ,, SACK*7->3>tt#©TCP©*§£. 
7'S 5 5«ClJt>-C. S ACK^-7'> 3 >«:#fiLfct m 
pACK^fim^fr^MEL-. X^ ?7S 5 6 Kfcl^T. 
S A C K * 7-> a > t tDil fc^H^ilE^tr^-r •£> * 

[0065] •€•©«; i^7C-C£>£4iE3££SEC 1 KStfL 
ttmpACK*2St5 (^^s-T-SST) . CC 

5. tttX.it. (1) (C^-r^^Wtime. E .^f 
•^fcifttC. tmpACK©^Ht?:tf^<fc-5K:T^. Ttt 



L BOUND ] ] 



(1) 



CCT, rwtime„ e .j 3g£©^B$fg-C 
*»). TLBOUNDJ «. SI«^%©±^ffl-C , *D. 
/ci^.{^5S^gC 1 KtJt-TSS^I^-f A7f Fffifti* 
tC|S:S§n-£.. *?c. rwtimeotoJ ». BU0#ltiUfc 
rWt"ime, e .J T*?). TL BOUND J T 

rwindowSI2E. e .J 5HS©^^SC 1©^ 

•y > K-i'-^-fX-rabfj. rwindowsizEo t o J mr@© 
tt^SaC l©-7-r >K77--fX-C&*. TLBOUN 

Dj a. ^d^^©TSB«i. roj 



so 



[006 6] tmpACK=&2Hl7cfc:&iil'fc&. Sft 
l/fctmp ACKK>^I&-r^-C©E{s < gS7--7"Jl' 1 
±«:x> h V U-C*-SH2^> F©t»f8=& tmpACK 
S®Sf*CCS5e^HL< Uf57-S58) . ^?!-7S 

13K'J?->t5. 

[ 0 0 6 7 ] S80Cjn-3"7D — + — F 

lt. f-$Eifiggi ocsGge^ttsgPi etc 



(12) 
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t m p a c KmmfflWfQMt&Fi bxtumz ns. 
[o o 6 8 ] ^8{c*5i>r. *'rii5^aiC2*»6<Das 
ji^igj£g©§'M£^-rH'-^> f *gwa*-o 
«K-f* (^f?ys-6i) . c©^-*>fm:. ? 

7'S 1 1 CC*Sl-t ? F©?* ^©^SCCfc^-C^ 
(^f yT'Se 1. YES) . S^ilgC2*>e»© 

Wfta*rc*.**»5*>**i»f o <*?■ v y's 6 9 > . n 

^iarCS)-Dfcig-^ (^f j^S69, YES) . 10 

t,»i«Ksn/cift^ (^f7^s6 9, no), lett'g 

Sti^lS AT* Uf^S70) . 

/ct^tf. sack*:tv a >&i-©ii<f ©*§£•. left 

KctkL/T^-^^^S^/hS fc^-r- £-tz y> > F © 
£T£ACK§ftS|K:TSo — 2T. SACKt^3> 
*9©ilft©i§£. EffSS-^— ^ 1 ©i> F l/©5 20 

SA^-Tx-^-fe^ > F tCirtUT->-^>^#-^^ 

>K tt l> f 1 - * -fe ^ > F ©£r £ A c KSftiS i r 

[0 069] X^? 7*S 7 0 ©&ffi&. EfteSx-^ 
;H©i> h ACKg:{I?ft©-k:!M> F£i£ 

-c. ACK«ft-fey>>hcDiM*«aitt; giJ^K-r-*. 

[0 070] — Xf^S6 ltCfcl^T, s^iig 
C2fr6©i£SlSt52lc;g§fI©-f'<> FSrSWCtsfcU 

X-y<m+k 

[007 3 ] ■€■©«. HIWf-^lK*ijfYA 
T"5 F##S£Ucf : -£-tey>> F©i> F UCDWitH 
£fc£^>d";^:>FU. B^^St rONj iCL 
f 7 ^S66) . Eft **7 *>S*»<D«»f «rtf 5 ( * f - ? 40 
^S6 7) . aWOTCPaWtciJWSEflWtT©^- 
*A>r-, h Lfcti^. £>St,>ttffj£©*-f 

AT 1 ) F%*»)jEU r-*E<f^g£Sgl 0#?ii*© 

•J Fv-fT 1 ? h«r-r5Ci{Cj:-3-CE<i5:ft7rS*B-& 
K. !Hit^7i*ijerS^ (^t^S67, YES) . 
Elf **7*>yi£m> f ^S 6 8 ) . #*2ffi£**7 

•rs. sj^^^at^ m, fc«fc^n7-f7 

•> F ©StttS. 4ra3fcggC 1 fcJ:yS^SC 2 CCteW 
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^S^trflJK-r-S (^^-^7'S6 2) . WiS* -fAT-J 

o) . *©***«ia*»7r4. — b^s^at 
-? h*s»4Ltei*iKsnte«^ Uf^se 2. Y 
es). tip ACK©»fr*ff±rs*»5***Wr"*" 

* (Xf ?7"S63) . 

[0 07 1 ] CC-C. 5 s - *E<teSSSS 1 ou. 
;^7t 7K*t>-li/cgflJi'?-f > F"? (TCPMKis 
>F2*il«Ufcfe©) «r^%. C^SIK-f-f 
>F£-y-^X#>iE>. SfA^TTK^TUS^I* 

#> 6 ©£BISglSl£§# #T t> •£> * ?V > F ©i^S 

•5>jt<lT7t;© -f > F "> 1^ -f X «fc 9 3 <=, (C Hz ?V > F 

ifflStL (Xf-77*S63, NO) . ^6CCjr:L//c<SA 
CKfPfiSf?±77y5r roFFj (CSJeU. tmpAC 

^S 6 6CC^ffr-5>. 
[0 0 7 2]—^. f©jSSt*^. tmpACKO 
<SMt£-f SifflfSTl/ Uf?7S63, YES) . 0 6 
K^L/fc<gACKfPfi£f?jh7 7y* TON J fCS^b. 
tmpACK©i^tS:<?±1--&©S€:m^ (^t^^^S 
65), Xf 7 7S6 6(C^Tt5. CC-C. Jbilfc 
t m p A C K^^T-S^S^OWK^^WKIftW-r 
s<a^-f > F-7-y--rx% rxj *4 F. C©B*jftCC 
fcwir-^sefrts^i o*5jeaL/T^-s^[t7c-r 

ttto^ffi5K«aC ko^^kwx* r m j /t-f 

Tyj F. 1 ^^>KD^t3* Tk J 

FiT-Si, (2 ) tfEEftLfcitCC, <5AC 

- (2) 

[0074]^f-;7S68 EM^YtfcSltC 

fi^T©?-^^'^- v y<D^^msiytcm^. tmp 

ACK^?7r4, M^57t6, ^m^W 7KO 

££Tiiiji&u E<t i g8i7 i -^i' 1 ©x> h i>nm-r 

•5. ^C*J. EfteS^-^;H©i> F Utt. 7=-^© 
Sa^Ja. «??L,rte< cifc-BJtfe-c**. Sfc. i 
>F DtC^^SW. *-5^5*x>F y*5gjnfet>K»J 

[00 7 5] — ^7" 5- 7'S 6 7 OCfcC^r . iEfs**7 
■Cft^iflKSn/cJi^. ^jT'S 7 2-S7 4©W 
Sl&a?:^^. T%*>^. Xf 7 7"S7 2T«. Effg 
Sf--^H©HSI"7 7^ TONj tC^C-s-Cli-Sfc© 
%, ifcff^*?:? r 6©x-£-te^> F^WiUL. Eft 
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wiy-^iowas^^y* toffj kit*, co 
[0 07 6 ] mMofcmz. o*tk, c©#693oje*© 

»!£2Koi,>TKBJJTS. COSB»©JB«2rtt, @6 
CC^UfetmpACK*(re«0«UIt. 9-f>F$*-f 
X«citCfciBi*f«inLr tmpACKOfWIiJd: 

[007 7 ] H9t£» CO&WomfcO&^-C&Zi 1 

- zmmmmmmo t m P a c K«s«3i#«*5*-r ? 
o^sk <t o tg^ s nfc f i NfM7 7 yoffi*# 
©flKtffs Uf^-ss i ) „ f.inw? h»t 

&4«t3*i/c*§^ (^f^7'S8 1, YES),*© 

ssxr^s i 3 tcy 

[007 8]-*, F I N/^* h»B»±«KSft& 
^/c«^Uf'^S8 1, NO) > (SACKfflOS 20 

&B#rafr&iai/fcc <h%7}vr:7 ^ ^frs^T^sfrSfr 

*¥IJKTS Uf^*S82) o {RACKffiOMSlin 
^jtL/Tl^cif^ (^f ^S82, YES) , SS 

^S83). 

[0 079 ] C<D£#, /ciill HI 1 0 tCTjkTttfcT 
-7)l>Zmi\ ^^>F-?-y--fX«:j6CfciBWRACK 
*^tt*JE*rR5£T4. HI OKlte^T, 

^>K^tMXfr r 5 J kbyteeLtr*4«^«CB, 
i!l£*Yv£ T5j mskKBRRST*. -£CD^ XT" 30 
?^S8 4CC^tT£o 

[0 08 0] Xf7 7'S8 2tC*Jlvt\ <gACK/BO$I 

nmi otcb^T. s*^§c i km^^ss^ 

~*fr&Sfrgfr£*iJKO Uf 7 7'S86) , 
7 s - £#&frr> Uf"^S8 6. NO) (J, * 

f-y^S 1 3Ccy SOf-^^-o/ci^ 
Uf7^S86, YES), ^f^S8 7{C8frt 

[0 0 8 1 ] XFyV'S 8 7 CC**t»T, tmpACK^ 40 
-;774^glt*2»f-^A^^ h:&5 (SYN + A 
CK) hr***5**«»L, (SYN + AC 

K) aC** hT£>ofcii§^, (SYN + AC 

K) /<4r* hiJgSticlgaL (^f^S85) , 

^^s i 3 «cy 

[008 2 ]—*, ^f?^S8 7(Ci)W, tmpA 
CK^77r4(CS?UtS)^f-W 7 h# (SY 
N+ACK) rt*Tv hVtj:^tmWiStltcm^s tmp 

ACKoaMtcciSajft^-dr-b^^his^br^* 
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4fe<tWf?^8 8(D^Sr«, Effga^-^H 
*5<t0 f ffiACKfffiS7^^O*>, 4-.7«#JfRU tm 
PACK ©SHSCCd&Sttiz iO* > h L /cfrSfr 

cfc^tmpACK^iim^Dj^5*>**a»f-r5. r«c 

fr*>, II^«3 tmpACK%ftIt^^§^fllit 
& 0 tmpACKiilfiK:i^S«c^^>K*9HBl//c* 
5*>©fl»rB, fciiltf, tmpACK4ff«UJ:5i 

t*> t mp ACKCE>fffiSa&f5H84r*. 
[0 0 83] Xf^S8 4Kfcl,>T, 231 « 3 tmp 
ACK*««L/ttlr>iWIRLfc»&. tmpACK-rC* 
7 7 4K&£*Ki£<DACK^7 h£*s*£IKC 1 OC 
(Xf^S85) , Xf77*S 1 3KH> * — > 

[0 0 8 4]—*, Xf 7 7 , S84, S8 8&C:tet,>T, 
iBS*D tmpACK«r«6fflr44*IKl/fcJ»6, tm 
PACK OffiSt©»* 4 ft 6S^IC l^^Of-^ 
^y>h£&£T£ (X^:7*S8 9) . Z<D*tv 
y'8 QOJHItB, iefiSSf"-^ 1 x-* 

^if^x, tmpACKoaatttSi. -ijji^a^saKc 

1 4^*^gC2<3bCDra<DTCP^D h3;KDSACK 

[0 0 8 5]/c<bilt S ACK*:^>3>fcbC7>iifI 
ODti^. E^gSf"-^;H0r>x>> ycD^-fe, ACK 
3HSf5%T*D, fro, t mp ACK.^ft Or*56 
*\ fro. Bis-*>*m*HCltL,Xi'-'Sr>Xtt# 

fr, 2#Bfc;*:*l>t>©** tmpACKfW^il 

[0 0 8 6] /ciitt SACK*^a>*0 

OMO»^ tmpACKMoIffir*^ fro, t 
mpACK*SI«T*?), fro. ACKSffif%r* 
0, fro, a^-^>XS#fr^SC*-fe^y> FO^ 

Sfr4o«T"C*^x-^KfrgS^gl occurs 
ftUTt,>s-fe^y> hoD&frr, ->-^r>X##fr^4> 
f£3 O <D <fc 0 fc— ofjCD-b 2V > h 4 t m p A C K CD 

[0 0 8 7 ] Xf9^S8 9<D%km&* tmp ACK'* 

^7 7 4^ssut*4f-^t^>h(Dgsigj2; 

^ 7*S 8 9 tCfc^tR£L/c t m p A C 

tmpACKiltfftfTS. SACKt7^ 3 >W0 
TCPCDig^, 7^S 8 9CC*5C*rS ACKt7'^ 
3 >?:#ai/c t m p AC K*(¥JiSr nllfe-C* 
So ^<E>S, ^f'^SQOJCfel^ SACKt7*-> 
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[0088] ^fy^S9 0<D$£W®.. «*^SEC 1 fC 
t mp ACK^ri^lL (Xf-yVS 9 1 ). . C©3Htb 
fctmpACK J^lt*- *±r©BfiHEIf- - ^ 1 ± 

S 1 3«:';$->-T5. 

[0089] 

IS. WSW 1 ©*■*!(■©$ -f >F 9 IT -f 10 

*©«*«:«* U SuiB^#©*i«^-r 
K ■> * -f X©tf$6£ fc i KfiFlB&itlitBlSg:© 

j^7cfcttT*^llSl£;g©iMfI£ -f 5 

j£Ba*mr*-&j:9<cL-ci>s©-e. -jiks*>o3& 

[009 0] -?«r<DA9IK:j:titf. «}^&#. fulfil!! 

urefiWsaHsm- f?i^ x©t» 
■# > F^-y-YXKjSDrfria^ 1 ©i£*§£a 

*IB<rt3i£a% H3i-f -5 C £ *s-c * 5 £ t» ^sftm^n 
-r-s. 30 
[0091] oraDisiHK:j:ti«. ©m^e*s. 1512^ 
2 ©$g5£ga* LfdaamncsosffttA** & 

.ME* 1 ©48D^BKj^5iSJ^%jB£T£iIi£|B$j& 

as©-** > F$if-fx*»6WB©f ■* >F$t>--fx** 

1 ©*»*«9r£tt*M0ft3l!2 ©«**£* 
tfc^2©«@fii<!:, tWBilrJt©THiI± ©**«*# 
Hi 1/ . itS^ffi £ M£©±IKfl £ ©&/JMB £ LB L . 

iMMvft*«E9i&©«ira&i/TjHttr«4Ba* 40 

B«iSfftB#g(cJ:^r#tB5*a/cS*Ff©^^©ii 
Offntcftc-cmElll 1 ©igjfcSSBtfiaHtLfc^-stc 

r- *eft*ff 5 C £ 4 7 s - »EimttUK3l 

[0092] -stfoMHc^titf. &shms:#. are* 

1 ©tt££B©9 > X£ttE» 1 ©S3f3Sa 

*6»<tUfcf r -^©-fei'V> h^ifiiam2©^*l so 
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a*6©«flMK(t:S©WJIIl£*4>tt< £fc«»U % 

W£«*^s*H«*-r swe* -f > f w 

X £ loiE-fe > h& £ tttSMBBltff ©**K £ ©M 
»#MKJ:-j "OWE* l ©4H&K#£{| Ofcir- * 

u soap^e^. ttrE^^g&nmei^m5f£&©iE 

*tf 5 C £ ds-C * 5 7 s - ^EftlfSI^afcflSlT 5 C £ 
[0 09 3] otTOlMiCC J:titf. «f*#Btt*. ttEJ* 

lcas^a©-?-* >F9*<f5c©iwi*«»i/. swffl> 
WE«**a#!«*r -s^^f^im x©w 

ffi*s^f 9 -f > F V A XtCJCS D -CUE* 1 ©iis^a 
k;L,rc^©-c, — BS2a>o&'^W«cf : -*iEfI ; £tT 
[0 09 4] 0^©»9§K±tlK. t-^<?7t*5, 

4>& < £ twEiii i <Dwams#mmbit?-2£Gm 
jh i ©^^^a^ft LtcT—z zgm b ttmsm 2 © 
«fc iraaiif^eit sk-t - * osmm *mm 

JH»t«*'r 5 c £ 5 £ t» 5 
[0 09 5 ] He<D§&m «ttl«. BiffBx 

- $ ^ ^ t ? n/cT 1 - * © s ©iui^*t*© 

E»w*Wi#«#. striE^^s^a^ftu/c^- 
*^^ofcBtris^2 ©s^ia^es^- *oc*t-r-s 

^SII2l&g©S{t©il5K. BiiiE < gS#-S^eS-r5.fe 

nr t^ttaaaaBSf*©^- * £B?isi?g*8a*gs 

ccurt»5©-c. r-£i2(i^S^aK:#>*>£m?f£e 
jST*C£*s-C*5£l,^S&S€:*-r4. 
[0 096] o|f©^Blic Atltf. ® 1 ©tHK*EW*. 

«*©f r -i'"C*43SSaWB»*©-b* r >> h»«r«« 
L. »2©IHS*«*». iffiegs^e^s-r^T 1 -* 
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